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Alfhdttgh of aniiMefele kaoMii^  %h» »|»eifl« 
Meteiite0 ifM@& tli^ y «3c@rfc ttei# •ff«stt sr« itJUl wafEKplaiaei* A 
TeSwIm# iffiMtt of wmmstsk te bettti icm# M m attMpt %& ftlueida-l® lOieni 
lai^  ttw#*!®© Itaiw b®e» prepesfiSf l«it acai« baa twea iwr^wd, 
if %im spectfSis liictaaiaiBs tojf wMeli Mt%tfei®tlei «x»rl «ff®©%i 1» 
wir« Imowt it li %© itaawfi ©tter 
slffiiliff e«wM %® smbs%itm'tt4 aw® ©ttooateally im aBtibi©tie« 
im ratisns. lirts alglit %hm b« MptemA tteengli & lm©wlei,g# ©f 
tlii* of natiMcrfcic® t# •s®®j@ffeial f«irt'©» im 
thee* 
Bit pv&hlm !«• pflptlettiiapi^ - laaeami# ©f tits v&imtim la 
r©#p«i8« t© ptmemWiy im# t® W'iiitioa Sa eaepe^tamtal 
Vmpimtim ia mfp»em t® hm %h» ©ni^ pc i^-
tte mi tim teiai ii«% tti«A mi. tli« leirii!! im tb« lalK^ra'* 
tmr* 
1 X&fgm of til® tl^ wl«s- em he aaier 
tm m$m 'hM i^aga, In tli® first gmmp mm ^s« wfeiieb sar %« 
m&mr tit®' 3.«wi* «p euatipedl* ®ff«et», fl»»« 
G3t' %®.S3i fi^ f®Sjig fflicro"' 
ei^ aaisis vbiek mm- t® ttaei tet anltttl* fh# iMonA grtap of 
©©ffliBi waw ^  hmiiMi ®f »iatapiti«iJl«' ®ff®et.«. fM »ai«r3iyjtei 
hsrpetltwis of tMa latter gitmp U ttmt tto» «etivity of tli® sastiMetic® 
mf |»i«i% m mm th@ »i»€»feta3. ©f# ®r "tpari^ * of, 
•«ritS«-al mtrliwtteg. vl^ ssdm tr %%m l»st aa-Swil. 
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9 
rtporls e«a«e»ati^  oi m& %1m ai«4 fm idta»l»s 
toaet®rS« h&m !?«« iwft® sSas« SottMa  ^(1915) ttoat S®«al»tioa ef 
pmt with A 9f «eroM@ 8#11 teet«riA r#s«lt<»3. la •timlfttim 
Qi «««iliii grwtb Is pm%» fli« fimt #^ttiee slmdig foamtlfai of 
& SB^toe# '^ pibl# ©f s%^«da%lig .u^twil gwm%k wi »»!« Ir faeiiii aad 
fcl8««ll ClflS). 
Alttoagfe proof ©f ^  maM sit* ©f idtmlto Sfnllieiiis 1» .all sBiaali 
hm "hmn e€aafl«t«ar estatelishiif %hmtm ar« stiwral Mhi^  
mm «illgli:t«ftSJii. l,mm iW$f) 4»sti«©tiQS ©f is- tl« m%, 
iiiBBit tissa# itocw®# 0f ttii wa® mttm  ^Imp 'mm whfsi high 
e«»3(«atmti«Mi8 ©f tMaaia rfd«a to itot: ralAem* 
AMel- '^ftli^ n mi (19331 ifmmlmtti t^m^uisis of tMjalji If & 
ffi!3i@d. ©»itiGr« iif tte @M« 0f n%8* fh#' Jaoet^t'ei a tMm 
mspm&imn of ©«@«1 mfU>w mtyim lii^ lis (^f tim, 
snsSyseS' wjiAfm foi* •fehiaBKSst# ftie'l#2*ia t^e Ssvolwd !»• 
iiKbdf '^^ fiy lMS#bseilli». sl^ sts^-la 
Riljeflavia prudm i^® 1» tli« e®«a ©f tl» »%' iw» r«p®rfc  ^ fan®#' 
<19391. ShottTi# «i ^ wiiiatteB C1109-4O) r^mt'sA rato fsd d^ta 
wr# eith  ^%m &r Mgli in mieellnie a@M «eri)t«i %h» 
•SM memmt @f ]ii«@llal@ a@ld .Is f«e.«8. 
Mii@it#ll affld Xebi^  (If^ .^) of '?it«l3i iifiii^ esie la 
ilM» eocm of tbik fat# t!i» afallaMlil^  ©t dex^talm Bi<e@i|)l4De ^ritamliii «eul 
 ^ti*fe(i of alsBoi^ iGB, fhi^  Twpms%«S. ttoat thtaaitt,- .laiwitol., •rUboiaavia, 
a«M aai a3«-«>ltaie acid mm ti«i «p i« th« 0«11® t© a e«rtal» 
degree aui ©lfe«r ai«fea3ni ®f %k0 W^em l^m Cpp»Mc«la«, MotSa, 
feO-i® a«ii) wmM dlfftoa f»m tli# eall# Ssld %}m m€im» 
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©f 0#5\ps:r ®f Vm iwg aai If41). ftatar 
tb# @iem% «f tte ii*vig« 
It mi® lat  ^8h@s® 'Ir llas&f &mmmt hSxk '(1942) tl»t 
w^ai irm%k proiteeii % iaeelJfisiilfKfelilas^# e«iM b# ®«wit«3»#t®i If 
ai'ittisB ©f' M@fe'ia wi ®f felii iwtM» flMiy lAse) an 
'immm  ^ tii» mf Heoi M %!»• pm»mm &t %im mt£& iip«g aad 
%!llat ttoL# @lM£ig# S0®M be @i^ «6#ig%eS#d li^  ite- iritaBlB 
I . ,  
Bpimt «| tto pP'®flaefei«»  ^&i » m&smA 
iai@(3id pi@ter« i» %Jm rsii Ut 4«pcnd#mt'v|M a froiaeiii % IstoptlnisA 
twe'tefSs* Tiu  ^ "tiist gi|i»iBM»it ^ yt.g^pyi| f• ww :^ 
Aivol@pe3 III m%» t&& Mlfi^ .aiiMlii« m totfa^nSAlB® mi tfewt ihm» e-m" 
<smM te 1  ^& %$mr teem to bs. ritk ia ttus 
1>» mt feSJte 'a@Ma 
©MSTfaMi^ S M tl* YMI9 &t «M1 fath^aaealiHi. fJi^ .^ f«^IKI sttlfsail* 
mMm mm m%mA«A. "W Sambetgf &«£% mi. S«tet31 {lf43|* fei a. liasttl 
Aiirti «f gJiMS«g% priftsd fWeeiiw) 011, a «alt 
idiicte'% I .per mm.% ©f %&«• 4wg biSsg t®st«i «®i?« witli 
iKiMy :a»i'steltSMt 
irnUr* fiflfwtwQ &i tb«' 135 f«ts tmim$M m& grfmlo" 
, 
f&e t»|r vliieli mmv% tltsljr is mt 
iiSbmr*. fk«  ^ mf altftf tfe# fae%»i W 
ta#l»3Pl«9 m $mm  ^b« ti« emm vi-m. 
tfej«s®l#*, tfci ptestbSltty ©f •t«fe aeti« If ttoi «»mis i* aerl 
tliiiJ»ati^ » tm uith tisfi® m f^m §fB%ms. 
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CWfi tlwi t#» 3.®wl* t@ «iiliilja tb© wi-
'Sm t® ii«a%ieaJl ratieas f«d t# wtll br«i p4g» «ai»r 
%ippgwm& figM fti la i» i^tit « Mgh 
AiMmMtt Is-wil. f^Jr® a«Mwi feigl^  ferfe'tltea mtims th«' pip f«d «3id«f 
iw iiSMS® five of m QmSlticm 
(4:i®«»»» ImiA) 1m@ hmk ia twla#' »€ iA fhl# eoa-
Altim M ttei« Mm for mmer 
gsBSEwBSflitii 'iioSI'Wy %hi& siwi ®Bifli*!<*iii0Ssl. IRiis iiifds'^ io^s 6<^~ 
ii%i« i^8 gmamXl^  @Utiem%9iA»  ^ l@r xirliifivi aisS W iBtes-
(1953) mttmtim t© m lBt«ites«^ti«MihJ|) .eiEiatiiig ^%%mn 
dlii«Hi« I«rrii «8i sal^ diiiwal. &f %hm m%im m it sff«©ti' tlie 
&i$^m &f ag  ^it H« pelMliid. «t %h&% if 
a ®.<n|^ «tiA;r m%im w«r» f@& '%0' g@f»»£r®« m rmpm»e da* 
td tt-ibfr 0jf'' <»• <felw X>tt4i|ai WfMlM %Ml ©latldtosS*. yUMT&BM 
gx««t«iit f9gip«s» etmM be expstt i^ if a ii>fi@i«al smtioa mm ftS te 
ft*><iii«i.iw mwArnm ^IgTt didflM®# Iswti. 6@iiiSSfl®B« %% iS pCWSiblft 
timt apLi v i^«%iM ttei« tiro mlimmm ef em&l%i.^  «ewtM «jeii't| 
m ii vteoMi la fipM i. 
i®irmr» it itaM %« p$iiilei enH tet a i^Metie feeii:  ^ is not t 
f#!?' itf i^«Btt i»«ti«»®  ^ s.Jtee® too gf^at ft d»fi®t«i«s  ^em m% b» 
mmmrn  ^ It is' pwiiia«i wr b« degr^s &f iefitii^ ey fmt 
iiffi»»fe iritwiiii* 
fte® valiiitr stf tt# tli®««y ef 'iiatoie l«v«a. mm imme^&t«& W S'psejp 
ft • .^ (IfS®) itea ttoy ol>e«s?ir®a tiat will wmxiMimd imanling pig# 
17 
(Disease Control Effect) Degree of Antibiotic Response (Nutritional Effect) 
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Fig. 1 Degree of antibiotic response as affected by the inter-relationship 
of disease level and nutritional adequacy of the ration. 
M 
iwi, mlM f©r ewt 4mm loii i»d rearoA la l«^o« 
eartfUllsr  ^dii^ laftotei pmm witb @mer«t« f3.o0i?» 
M pmltsw'li" %«ea tte@i i&f pigs fmll'ei t# rttsp<»ii^  to tie f««il£g of 
«t twd C@ @r' 10 nllMgxwatt f@x> pomi nf Iwial ration). 
It ««s {j€«itilat«i tet « l@«r diiMSfi' l«vti miM%  ^ simim tl» piga mm 
msi emm£  ^ f^ itatien pe^ed-tipee mm 
•tai.l«s Ir liielw# S^mieti aM &mim (If S2) at I.otod 
iMtit^ta of tta &a»# havt ftertliair fml»ti«tiat«a «ia 
iljttas® lawl tiwwpy. 6«f»-fiww8 gaT« a® p®aitii>» gipoirto 
#ti# t® tha J^^Sjh ®f 1te«l'tea«4af «w ®M.®ro-
Stiti^ laa vMk sM pmieillim praiuaaA imidabla rMsmlta 
$mif vbm ab^vad. wst sl#iiflef»t imi^ sa. Slailar rmmiU vme 
alital^  ttsiJii; tuflsipi* flila Xmk &i «idi%if»iil gfwtH fwpmsa sh&m If* 
gmm-'&m liltia fti i^ ibiotie li^ liia' ttet tlte gfwtli »»i{Kmsa In 
hiMe fid i»II.M®tiea Ut 3 i^«dlt &t »m» ^st«a aatii^  aittor 
s fOf Ssi-jj i^iBtlgr 'OH tha aist^obial fletti of ittw lwi4* 
©atrc® «ft at-iiMKikara  ^ i^ yJig th» w^t^ti&mhXf fcatwaa BmtrS»-
ti«. ma& <mta'VitlS| fsft I2i vawaS i^ i to 100 p<»adi» naliig m all*i^ i»t 
mssataSs ynttaia mf 10 ®f earstiOJLlaa iritaala 
'Ijg ttt' aitlity 20 ailllgfww of i0is«if#im lfijfe«ilto?4ia m 10© «lll4fii*a8 
of 8t5rt®>t«ttiir©i» aiilfftta par pewaa ©f ratlm, ©aa-half of tha piga m tka 
'W i^aatai loti wiPi «al2|f «ltall«Bgffli wi<& t»ia-aj#®ifcl« fe«tj»»«®t«ritl». 
S«fliaE»l£« $Miem »h&mA aSgiiifl^ Ksllr aewrl^  S» tba teal ani vit«H> 
ai» P%® ^feapa tfh«ll«»gi^ . ftora nmm m sifaifteifflt iiffajf-
1$ 
•». '^ Ii^  SsSSMli'ly Ol* B#t3WSSg WfeWSB. till® ntui tiwjtlftal 
giwpe &S- tetwuem th« tx«iitM>al» afl«r @hall«E]iiQi» 
faste* gmlas ¥«» iMm di^ yier  ^isdllJ^xwi of 
l^ r©elsl©rii« ®ip 100 MiUifiww of #tr«i^ cfflEr®i» ««2.fat» wir# 
lM3Mei ia tte fit# mtb&m tbst tiM b^« &t of 
asfelMeHes $m SWSs* aay toft  ^'Slw 0f CfMieifi® 
irtibilisa ©f "feac^arial ©fgMiiffli® t^i (1) iiritaif) th® iastefiiftal. 
@«asiiig ef |2) mmmM wi«b test (pig) f@r 
tlM» ii tbe m I'J) fr^ e« tcKlte' tenHtl. tlie pig* 
wi^  wm  ^ of 6atp«Blwp (IfSO)# 
- m Ml^ iit i« Jm *9*!# JC iMri it T *T 1^8 iWit 1111 Ti-i it iiii h' • llMi a » aiMi'ilW *i dl 11 t. Ji . A .it - — . . Jfc, .i> JMH Jl 
^^0 4^#?' Sl*«LX*g3^S I^ €(& 8 l^*SOEy0*Bl S$^Siro®IS^0ff3SS 0 00Ili^ 2yfli^  
i.«ig ,3.0 p@i* sbbS "fcantei®® fii^  %luiti*4}1l!f •iw<»f>i|n|.ii.fa %lt@ svettig# dsll^  ^ g»4.w.M of 
If ©,4jS t®- ©.Si pmseA: fmt itgr.* 
S'itoMiSiBWji 'SpiOiNilf 81  ^paamfngwy ptoSsHlSa 
f@i $ t^ » @f §mm per tei m tffett m 
«aEp«riMii^ la3J '^ ^ef8if«a«8. U&mwmg mititetfi IfMa'kNselit m& 
I@8i (1951) «i Stlister#' Sil-yi 1^1# (1953.) htw 3ftp»tei tha.% 
m Sa Mimelai 'ito .stftri'^  of 
««b4 i««t& toi®«i ia pfgs mitmim nvim •#'®«ci®py# 
Saff  ^gi. Clfsa.)# Sa ©waantiyii; tltai «ff«eti^  of' fix iiffmrn  ^oefeS^-
tdytiSS *^y[4^4itB.1.1y (g'l lO «i:ilUgyf(!iiiB of X'ISlioll) %Q 
m gmd imtioB fer w«a®13»g pJ^», r«pcrfc«i that piga la all lefts csMMtei 
« ©iiiflmet»Jit%i«' im' tte« first mA t® iia dajr® « ea!periffl«B£fcf 
af%«p pigs areetif  ^«itl®p' m had aawal 
immrn ffe® .aiiiti^ i ©f tmrm c^ta iaB»g«®d th« gaiw Igr 
20 
mm %hm 0.20 p««si mm t&t mM.m* |^ «t® emue^s ©f 
ft«idL t'OttM aat b® ew®latei wiii %tm d«p  ^©# secmriHg or 
rat® @f gate* 
T@ st»% th« ef amre^elB ®XiW« ®r Iji vitk JJ9* 
s«ppl«ii)i^ s,, Caifp«fc«r Il.f50) mt-ei lii^ lf  ^'pip sid te& a l»s«l rmtioa 
eeti^ laliwd Id -psat moA %m&Qg» ¥is aidti eiiter 0*5 or 1*25 
Stem ©f per 1® peoBifl of tefeal !• rm^sartai l^ at ia 
«M# %hm sm^rn  ^ g«-i»s ®ai f#®i mtHifatios wmm iMpmve&t that 
dlsMio M m ±SB^m%mb hm»$m  ^tl# M&tmf re i^rmma  ^ &f -vitanlA 
1|2 aiai that a«r®@ir®Sa ®r a erai® «iii»eiott«ti« of irit«iSa ^  mad «ar«o-
iiy@is •dsegreaiseS ^ui 0f 
^Ing pigi f@i m ali^ ta 'ii3Jj[£». Vs^trm 
e& il* (19^) m mMmm of speu^-fer®  ^bacteria ©r ©lestrM'ia 
Ib fteii! @f aitte bteal er imra«rti» figs* tamimtldB of tte 
iSf witiw Iteiet at tS i^ of shmfeA & ttes#»f©M in«r®as# Im e®«il 
s'isa of tte mraeairdiit. f@i p%@'* ' f im m%hem arngfeitat tfaat tl^  amtiMotie 
WBie&$ as wsU' as tha diatf of aiila»!l#i frf wrSitimsBtal eoet* 
M-tlmst affaett tbe remltA eM.ai&«i irm a&tiMotite fa i^ag. 
iTO^ar Mt ©f tkjiiii eartaM iateatSjaal Metarla 
Mtmtfem with tfeui aatatelian @f the hintt md whie  ^
l«®is aMlti»ai aafptrt t# tha i^ thatis' of iiiaaaa la-wil waa ptGvMii& ly 
@oata8 «§. ed, il95hi,19&), earriai 0  ^emmg tl^ aa 
latoatorias* ftsBjtillia 'Cp-oaaia® §) aSiai td a g®od pri^ tiial ratios 
Sappw  ^th#' prenth ®f ehi#:s la a lafcet«t«r7 f©r pottltiy f©r ta® 
pMiTif thieiE# imm tha' i«i« TmM% rmawA la tm> 0tl»r laheiMtcrias 
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.'tol Wb&% gXl^  ^gtafglly Mifll 
wSSh •««!* ifii&iMS jNttdteSllSB* Was %b# saiis us Stout ott the peB3.#i21tB 
ilM'fiMUMk*) ^ ^  ^Wk 'f'^Y Wti "i'iOTnw itnart'tni 'iifhM mi'iih Ki ii'iiiiM'' irap|^ w®S®6Wlm mmw WHtSX t 
1ii« mkhmrn tiggtetti tlist tte wmp&mw  ^ vm im t@ ir«ii#atS®ti of a 
fiyitnaaaiaajlM m M^^ oyfein '^ gililiKPSIlsSf fegp p/ffsdi" 
«dllla* ftislia« $»am0m i^ uAtt il) i^ ftiiiLo««iail|' ij^ '««N 
ti'OasA &i 8@iiwB ^altlUiii vme |«»t m •ff«t&tir« w '©riiiair iM»istir«i 
«ntili@li@s| giwlh «ecdtt W mmsA If bm i^m. tliat <lf»t»  ^
g»M  ^£itttll»l« 
ilffiflmr ol»«fii«ti<mf wm® 'Mia %- MiMg mmim§ mi fliiig«r (1952).. 
@f %MA9 tvm tilt' #f»i .Itottfe wfi» rm»9& Sm tw© 
l®g6Ss tes tat fw0' INnis us'sS wKpittosttfes t&t mm^r ^arivi^  
• .^^ ; e41®W Iffl'f' ft WKf fMtlA-iwg yyy ||0% pdmCoUsS;!  ^
wii* &% tteB® WM&3 #f Mil t&KPS IMt m efwllt tWD®ISSS tei 
te |Mi«»illl& amii tli» r««rei. li tl» MW h&m%f thvm mt 
a $SM?lEa4 tbosa IJA' th# @3 '^ ImllS'Sisge 
$m6% iW$$}t m'^  & lal«mt^  a&t p*iiti«asl|' hwiag I^tiyt mm" 
iiietii a tast wi'ib "^yiiaEi is laMsk antibiotic mM mmmm ttiiimtifisi 
jfttitiwi wi^  iasti^  aiiigly ss s<i&&teSii8i wit  ^M all*''9itgatalsl# protalit 
s?®tS©B* ©Mils fiiS. '^ a i*n.%f OTP .gfw <BKSspMeiial3y wOJL# tlw 
«f flab aMl mi iri®4 «fei|r p-^m i^ag «%• a1i«»i^ . l/A pmM Saeiraai® ia 
wiJ t^ at f 'lia « »mmA tiwit tiaiiig tli« ««me tipaa^utap tli# fewial 
gi-oap C««t«imatei with ilaaasa) m'i^  aliglbtl^  ©wjp 2 pma&s at 10 
WIMfci. 
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Stttelfe ft C19SJI') f@& partfied ratleas t# pigi 'tti p^ort«a tteat 
te®rai^ ei» hsA m- «m ©leateM-lmi^  « stoSlar 
«fftei Twuf ®bs®rwi in twte#  ^uitett p«if«illia •«»i tmrmsteM mm m.9i» 
Mm ^  llfSJi I'eporlai m ei@s6 rt}«liiisiiMp tetwiM th# aintiiistra-
t$.m #f « itttiyietie i^iag -H*' Qt tkm ambir ©t 
p&r &ma ®f imm .mA m a«©^Mit®a g^cwtli Mt#. 
%mmm mw& §ssepm^m <3.951yi9!^ ) vUiib m^gmtisA 
%h$ p®p t^ii» #f fi«iiJL '«iI@strMlA tn Ini W tlk« 
lag &t i0itiM®%ie« %hm% gms  ^Jj ait iir«®"t3y jftlstii %© th« popda-
i^on &t slssteSS'Sae 
MilliMf emmAmm '(ifSil wtei (100 
alUlgiWMi "f«r kSlmtm &i di«l) wns i&& t© eM@le«t ted  ^miber of 
elostrM'la la tto» tmm m» i.%«tms^ W t© IS© f^, 
'Wf@ sli^ sS elSajtoB^sd Spsb thv Sffiisstiitol 
i8K«t«aife® «ai fymmrn UmmmT  ^ imm wmf9 -»^pert@a (1951) that 
sutilsKllii' of 61 '^tepM:ami as l^ae^a 1^# A» t* -g<»ptiem. g. Matolvtiimai. 
!• t«faati.« aewl* ni g« 'O^wiatetMaMi mm iri^ »t m tli« frotilit 
of soits*©! Of ito*#©^Nslfi fed Aisles» 
Sitrser  ^ftl# Clf52| iitf.g#itjyi. ttet ilostgMiai Mi^ lMang bas m 
slgidUBeattt tq2.9 Jji stSaalatlsi of sMA giw%& fottwiis IfeBlnaiea of 
a£BtltiS0tisS|i bSso* til# iwiiiniiti^  awsea^eSs In th® f*ati@it pi>i^ iiotid «iwiy 
sUgbt •<?l>ii'ngw> Iw tbo ooBoetotyatiLcas of 'G3.oa'tetri^ jb*"» JSSJ^SSBMS^* Theaa 
fjiaaiis^s %roitM tutii t© iSaeiMit th® eatai^ mioia eea^pt of a&tibiotio 
irowth stlJB»lati.€» a  ^woi^  1mA to tha tteoxf of aierobial tymr-
tteiis of growtb faot@t« m ftllal»ati^  of faatMioas aiorooxiaaiass. 
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•aSflp.QiMHEeaiiHM eetiji oeA f^clal of «w<«»«i.ii 
 ^'paroSttsiOig mtwSssiws lit tit® w In tli# tSsswn %rl.'tli@u'ti 
ette «l|^ s of 'iafi^ i<  ^it jt¥«ii %r $mmrm «| Cl94f)# wli@ 
fettoS t>tet: i^ ter tasti# ^efslep feUeidBg. gargleal 
'0f t MM iU»@  ^ &f la tte rst* toon. iOi Wa^Mit«i» (19§0) 
t&esB& Shss® •*wwi.ii<i. Ini eiwiwiBi  ^SSstasy asufsengfeia* Kis f^-
f| 1^* Clf^) &mm»^%e& « tlgaill.«®sl a«MiMi ®f attr«Naif«'i» «»& ©tli®r 
«Qii^«aa« m mr^M «il«'3ri« flwt-rMM Im ItanM* S<9iine« pr«sexElttai ^ 
fmM «% l»iie)ttt«i tkm ftAdiii ef imipewdbi t@ tite poljsl 
liier® iwi r«ljiMfi!3r &«• 0t Ij !iss«»,i«fe®a with a® Sa«r«««« 
Im tb® attimi"*# r«slstiMi»e %@ •iitfit. 
f« « i^*la«0i® Iff Ijitoi' wr®' Tmpm%&i  ^Swim (1952), 
ftt tlw X«fi^ ' M« ili »@l glvt frm «ater#-
ti»c«itl« twiipi Ir tat it dM rite§« it aiftt«X'iiill9' 
fft iwiMfc ffiepmf4mi)mA, 
Ihrtafitiaiytl eflte  ^agyagSfcrotfSwtl^  
fir# tliMTi^  bmm ^hem W th^« wmMm who b^Xiew 
tk»t the •mtiMotie'fOMrtS' ite »ii^ iti«Ml. i$ifm% » mDiifUa.tim 
9t tlwB 0|f sbSwIS# 
r®l*tei 'to tht »g«iilji» vkie% m  ^ tfe«. «6%i©» of  ^
a»tifei©tl.« SsieJM^#! (1) tlwi imttt*. eti««#ptil>lliiy «»• itweioiaiMtt of tfe« 
m§mSm. t© tto® laatibioti®* i^ ) p®p(i«liiM ii»iitj ai^  %%« gxm%h |toui« dt 
til® M®r®®i«ais4f«8 Iwrelwi la tte t®®t, 13) tto® ^mmm ©f ®«aaiiti©a« m 
mlmtamm tot«*f®r® with ©r premet# gr i^tli ©f tlbi mgmiMmt U) 
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aaaeif©Me Imt iSi pif®d«et & siuaifiinatt laweas# ia gfowfeli. loif^w, 
wmk tr Dorabasli ^  (1951)* Meiiimis «| «1. (1950)» siad Whit®hill, 
01e8« 1  ^^ tehSags (19^) as4»g tli® «Iii^  §TmU%&4»m09i^  fmiBhm 
m& WmUmm (IfSl) mimg rat Ms not luiieatfi tfe« «Ki»t«ac® of meh. a 
ne«liieistt* latt«r ale® n^rt«i ttoat asrt^Erela e-mM replae# titai^  
ia ^  ipiMPifiad iiet of ttee rat« 
PliHtor recmia^m^t#  ^ A»etti@r p0isi%lt df aetS4}& is the 
mkmmmm% of tettrSal i^ l^i«8is ©f etsiatial growth faetors. th«rs Mm 
heea eacp«»iit®it»  ^ Ijiiieatiag that 8«tiM«ti®i d^r®ai« the raqa i^r®-
rn&m f©r eertaia wat#r lelttM# iritaniss mA «ert a '"sparl^  liJt# effaet 
m fiwttla#. TM witwia for a irit»iia spariikg aeti« .fflaet to# an aetmal 
mdm%lm l» th» re<pir«B«t.i sSj  ^a grewtli raspciis# Sndneea aati-
hiotits ^ iael^ ei. la tltnim i«fi@i«it €i«««. 
Qrntwm aafi Cl9§f) itaiiei th® aetlim ®f «apt«iveS» aad 
fitaiia' m tl« puidttetie m&M me i^rmma^b ef th« pig. I mm mi 
seyhmm oil awal tfiMi mtim fortifiai with als«rals «id iritsnias 
«tlwr thm pwtothiiEiie mii. ami rlimdM 3  ^waa «««i* laciresaaiMi Im daily 
gaiMi iit* to tlui additi@i of to ratiow wil^  or without paato* 
1A«ai« aeM or ^tai^  B|2 vara high3y aigsifieaat (P • 0.®) • So 8ig»i-
ficwat diffaraieaa vmNH sotai dm« to @AA@i. of pwBtoth«iiie aoid in 
thfl jprtai^ ®# of 10 aioi^ iWB of "dLtcsoim %2  ^ «llligriw«! of im^oii^ eiB 
par poraS of €l«t» . Ttoa «aditi<a of vitaaia 1|2 or piat©th«ai© aeid to tha 
%- laiB a, a m A' Jt iii m« ^ - •••• •• -*• ... —— .... n liiiuMi m J| I'l nrlf ^ Jt .MMh Jt JBIfat • • ._ .^ —^ f '<1^ •••• « lipal j^tiM witttoiit aura<^^f6is oiouiaa a 83£i&s.£%#an.t isoreata \F ** \/*u7| 
la daiJii' gais, fh« «ath®rs ecBielnftai that m^pmrei. to apara 
teth idtiada 1  ^aaA pantolfe i^o aeM, aM that i& tlii alMtaaoa of mrao  ^
2f 
ijfetai fitaaio Big iBia piBt©th®ale mM mxmtt m mpm$Mg aetlm ®» m&h 
otter, 
iJiMm C19!I3)| ueii^  220 MotsiSi^  pigs  ^s 14 pe't' eoix  ^ forlifM 
ooim 'iod 9'«fl}CNia oH neal %yp% te&l xmtion* th® eff«et of tmOm 
i®ane®i^ ta @n %h& ip® l^.rwi®els foi* fSlwflairSsy wtiaaiii ffMi. pafito* 
mM m r<^«tei to tte pig. fit® foSlowlmg x'atioiBi mre useit (1) 
Matftlft (2) basal alms •riboflatlft (iio^'®^plwsat«^ ribofla^lii aid«i), C3) 
%ar «• in iBii T •**» i8 eeytiw <* AmJC m. --^—- -...''» .it, imn ,1 nnniA- i,. iMiinnt- •!> iH m -Wi iff ii; iii« wH i S t  mm « I t  M \  jfci m m liin tP iim inii • itii — ... JL. — 0iiypiui Msji^ is j^sjiiMhSSd s^ppjLwiw i^iwid^  ^nincssjit / j UraSiuL sisuss puiiit©*' 
i^ M .Cba sBBE3.*»Bt«rf matstlieBi® tt@M aSdeSjiffiii (3)  baial •»«<««'» 
niseSj&t pntotteio i^ M |bo ffiipplistisitKiT soare® of 
Sa %Ms st«iiy» tlie -is i^ittoi of 10 iillllgw»s of a»®«s«psi® p&r powad 
of xntiai ftioxttasei  ^datUr 9M #ig{iifleaiii'y|r x^#id tbi «momt of 
fe«*l fespiipfi |w&r .of gala (f » 0.05} i» SipetliBB'Hfe I, la 
%E|)@i»ia«ts II aai III» ii th« 7ati<»ii. tli® :@B}ii®im of all 
tkre® iritanliis at tli® sw® tin® va» ttftO®s8«£  ^to pnAnm a fi^ ifieaat 
4®erM»® Im girontb imt®«' fb® m%hm tJbit tli® laelwim of aidroo-
afoiji la mim m%lmm t'wialt®! Ib m imimme im th® Mo-odi 
1OT»1 of pmt^hmM mU» A«i*®«ir®l» )ns m appartat tpairi^  ®ff«ot m 
rii^ fiirvlBs ttiaolB# matotlwBittc ws-M In i^ atioiui 6ffl6i*atoS»i mtbootiaml 
iiMBffit# of tltos® iiltsMdtoas 
Eio}iax<i«<  ^§114. C1951) 8't .^ied tlhw vitaalm rwEpiswent of th® 
pig fei iiffwhwt i®s«a8' of 'ritwiia ®®^f the p^s- m mmh level alio 
ip®e«i^  m'm%ihteMi& emhlm& '^im oeafOiiA of 10 »ill.J i^»ai eaoli of 
ieii«carel» IftfooiMfMoy i^ i^ blorM®t 8l»^«nptla 8«lfat«» 
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imt t0 3.0 aad 3 gtiw, rtepeetlfi^i vki&h iMimtm 
tteat «ir#€®yeia the 3*«pir««»fe vitaate fli# TOrfeali^ of 
vitffflSji %g' ©bliiteB was r«ia.eii Gtm 50 per east t© 32 per @«Bt 
in ptmtm^ of «ax^»ci^@iii» fM« i^©%.Jb0ii to iortalil^ vm ehttermA 
mm im M wM.#t ttor® mM m ultamim spa^bo^ effect at 
imkjpliaai of "si^wAm 
&sp»ria«isti eaeittef^ 'ia tlii ©f litly a»i Maipeb <1951) 
hmm eimm. mmM&mWL'§ ia tlift respoms# of eh:teks to atireo-
afoim* as a rimit of <iiff«rano«i iit tl3« @o^pesitio& of the 
diet fed to the teeedeim and/or the fheee JstveAtlgfttoMi x>eport m 
£m eMrnks fed « mtlm ooBtalaSiif tftmlwi at levels above V&m% 
lir lata aewtulated M a seriei of lEKpiriMiffits to 
d«te»liw the eff«^ of flsari^Migroia m the grmth rate of ohieke fed a diet 
defitiiiit im mm of tte vi^Sms iieilitatfi that the dietaiy levels of 
nieollttio aeSdy folio aeidy^ m' ritefltirim ^at were mh^liatal tmt aaTclimaro 
groirl^. rate of the ihiek imder normal ©oediticM my he adet^ate when 
aareoi^iii ie fed# aatho» atated that the mftmt of weoByoi® i» 
lewsriig the dietasy req(ttfcpi(w«Bti for certaSa iritaaaiiw mf be hrcsaght 
alxmt tlro^h a redi^i^m i» tlw mwitex* of Imtestlaal iiii©roei<8aa.isa i^ieh 
ffligtob ®«®pite with t^ h<»t f» »i«hei» of the -vitmdM and/or W 
pe»itti^ th«' proliferation of iiie»#fg«aiiiie whi«ii theae 
fl««e fliaiteii a»i aot ia agrewat with thiw® of Goatei fit al. 
Cl9Sli')t wl® foittd t«r feeding a,5 »illig««if of proeaiae p«®ieillSa -per 
1{X) §mm of diet fcyaS m mStmt oa tto degree of deflei(iB«5f of riboflavin, 
aaenriai ^MoKiiie or ..jpaatotisiaio aoM ia ehioJa. 
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I't ir«M. to tlwt woA of M^mmg ©ietricii • emi 
{19521,. that 33® i.i»et e0rr^atl®» «iit8 feetw^sia growth resfxaM# 
«i ©f e®tewJL mtmt tolablt -iritsato (folie a«M, pant©-
'MuKftie aeMp and aiaelji), vitaaS® ^  fki^  ©itwrotw faster 
foflid M ehi#k M"Pe», ffeef mpme% tlyat tb®. ©ff«©ts of awtibiotiea m th» 
growth ©f tbtokffl ©f all teoia fit»li» are 
•rarla l^#, 
Briggi, Spi-f  ^ani. Cif§3) reisortu  ^a growtl* ii^ rtsaiag «ff«et 
of m f(sMM a@M 4fffi«i^ t «M£i:s. &«fiei«»t vaifhad m 
«f®f«ga of 231 grafts at 4 w^ts of ag« with m &mmg9 of 3&l 
grsW' fw tte ssetroils £wA ptsr6|r3^tittiioS# aeM i3 wm'tg^eaMi pei» kllognea 
of iiat). eff0t«31ia« a»««feiai aiiti to tM foils i©M a®fieji»t ii«t 
at l«?i^ s of frm 2© to 5  ^nHlSfww par kil«gr«si of ii«t faitiier 
reia i^a beiy waiglA ^to m stmrm® afeoat 330 gtmm* Im&lM of ifflopao-
telon a© aill%iwi h&i^ m « ^ owtli. 
©rewtfci r©tari«stiott m& j»t obfartei vbm wm aidai to tka 
tsKtiN  ^ efflit«l».4i^  3 ffiill%r«Bi of pl^ rofflglmtiiiit' par kilc^wa 
of dJj^t ©r to ia thiwint ,paiitotlt«ie mM •» vitmiB %. 
fiBTifflEreSag ®iaor«*ire®^tof mA mlimmMimm pro&e  ^grow  ^retardation 
In tfat folio aoM dafieimt ektiikii proeaisa pacil«illli» 6 ax  ^
fea«it»ola ted •»« SM0mm» m. ratarftatieft of fr«wth» It woiiM af^tar 
that th® growtl* reaptmm of th« folio aoM dofioiaat ©hioka im tliia «Qcperl-
a«ttt was swiirfjat fr i^ttr thi« is r«pmrt9& W 0tii«» lafeoratcapies* 
®ter# law h»m m wmh&'jt of - i^^ riBiemt® wtl^  rat® illius'^ atii^  tb# 
affaet of «®tiMofcle« lAm diats eimtafeiii swlM l^aal a»«5WB£fes of eartala 
8' vltflttiiis ara fad* 
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%h® gtryt-iiMwiwg. ia tb© liwp vm found 1» th® 
£&m ®£ eiti?©iPOWB f«©t«y, 
MmiMom 'itai (19^) f«»l tiia% «@r9amrtBia mm abls t® 
emotetmet tk# of the folio mM. iKnd timt tit® odditicai ^of 
tm&%m towtflM th# foil® mM i#fleS«i^ t IMt- ma$m 
••Jti—». T,ai-«iiM Jli'lii. — Xt ^ linr .--. Al ^ iH nl l^li H- A aN aiaA —  ^ •if*''''! mil IM» in JlnHh' >H-«':M Hi »• • MitfMW-gmw igwir w@ &it01sr3.u rx<^ra w sm&m fi ws  ^
timt eMrimmcm f«tt« er f©lie mM is t© tl» bmi, fh® antfetw 
i^mrmi tint tte iiAiittM m mmMmtim &i mtemweim ttd ei^&mnm 
faetw fli«it®a « gpeatei' ©ittosf wa« a^ei al««. fl»lr 
iata the tE^rteii©® tiMi j^wtw artfitiiaial. 'liistdfy of th« 
taMNiSSj  ^ Sli^  p@iM mt that thm e%mia of mi» mS:„ mm i«|^ p-
•fcsEtSy# tjbilir SsitostSiial f3.©M pls  ^® paf% Is dsSsindiiSiig. gx>®irlli 
f«@pwtet @f til# 
IiAir®et t® th« ^a% tht ial^ sttaail fl®im 
w ^ mi@ m&. clim# (1951) 
ifli®i s1b3w«A Buileiietiir# e^alt (Co^®) la %)m iS®t &t »t %s 
imme^m%e& ia tl« f'ltiaSa B|^  fowi Sa %h® f#e#i afl«r m3m^®M mn fei, 
A ©f "Wi® i»t«fttnftl »4®reflQar«, lad lat»8ti«ial latiMetit 
8isttiri% -of w®«li3Bg m%B f®i j|| liMtMi tm 20 iiys -iw tv^Ttwi tf 
l«tems«p ]te-terg«ai ®i€k (195l| • a -priftirt fit«te bja •*«-
liat vm ws®i. taiiirei. ai31.lgr«w kll»gi« ®f <ii«t €>f t«»ii8i^ «iii, 
<0t- ittietiw ttlk«li treatti wa® gi-vm maXistt ©•§ 
MlUmm was giir«a :iste»p®ritiii#«Hr ®i»«T ^  liwt, CSrw  ^stiaailtttio® 
m® nboftiwreta w® i^wsn^istatii aws ws lessl yfbm 
irnmmem m» iajee'ltd.# hi ttei# ijpdg*# i^ a-rfatoiiteyii 6f€oy, 
n 
p»dme®i etaagts la ©©lifti®, ls«t0l»aillas» sad 
l«eitii4»o8ih.i3rMtt«S«^- mmTohM gt«E|»i &t l»©itria ia tmsl, aiii 
A plat# dts® *atibi@ti«s of Sat»stii^  e«fe^© wwaled lower 
,«0tifiti«i la rats- fii« «itiM©ti® pMr«at®ritfLl^  tim- im th©s« ij^-estJte '^ it, 
Itgastless ©f rsatt of «itai»iftratioa;» e@loa <©((mt«fe« Isafl tfa® highest mti.» 
m&lie mm5«ti%ti«m* 
Seariag &etiea, It im» prmimsl^ tj@ea n«»ti«»id tiMt th« feeing of 
iatiM®t4«ii «3t#rlNi a isatrieat aparfeg-Hke ®ff®et 4a tli® aatlmlf i&t eertaia 
s^ i^flt -Mttriiefe#. fh« iietaiy rtfaii^ oit 1» l®M®rei ly th# 
latMsiea @f latttMellti la th# di«t. 
'fl il;*  ^ iie^attS  ^fortified 
e©m od 'pi^ tt ®il »»ii m%im$ ftfl pr@l«tat ^mle ©f H»% I5.ff 
god 124 p«r etnt ia tte px^emm la  ^al»«Qteft df M&m 
t©-®<ait«Sa aiart^Msr^^s its mil at "titaaio iig. Pigs fei tb» imtioia e«BtaSa-
lag 3JS.2 f0» eent la tte prmmm ef iff- as rapMly an tte» 
f«i ti» 19*6 prottia r«tl®a. to tlit &t jSif. th© frotelm 
#p«riig «eti«ft Igr tfe® mf Mm b#«B imit Sa part, te th« «»ti-
rcMiiim® 'ia ite iM Qd»«Hitf%t« mji@i In thti@ «f@rl»mt. 
iBiWia® ft al, (1951) ©eipar  ^tfe« »sp»®« ©f pig® liigli (20 per 
Sat®-««i»iiit« (M p©r e«Kl) mA Im -(12 fier Itmla ©f ppot«lii 
4a tM p3*@»m4i§ md absene# ©f «ttr8«8reiii «r Titwilft %2. fli# ration viOi 
mm^wi ©f mmt eH a®al-, «lfalf« a#®l saii aisftrals. ?r®tito 
l*wli mm r«dae«4 t© X7, 13, «»a 30 ^r e«at| wispsctii^ liy, wfe« tli« 
ptg® mmk  ^75 p&m&m -i«i fartter r®Ajie®t tc H$ H# «aia 9*5 |»r e#at i^ iie 
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m In ^erobiei p*ot®©3ytS«t laetobaellli 
ioid 
less aai fmewits (lf52)'t msl»f & ©oi® ®®y%®ss wi»l liiBaJL 
imticBt ftei ©Mete ''d.tiola B| at ©f 4» Sf. 3& 600 I.f. p®r IW 
eitmm ®f railed with, mi. ¥itli«t tte®. addltioi of 1,Z5 ,i^ ttllgfsas of ppp^  
eaiSMi i»Bi4iillla § per fwaai., »© ©ff®et «f tte« intlbietie on tto 
tl-feiiiJa §2 f«r giroirkh &% ^©ki ms Befeini# Itewtire*",. th® 
0f pittSsillla saEssi n statrSstieall^  sigBlfteante in 
m% at til® i luisi 30 i.f» leftl® ®f irtt»iSa D. PtaieiJJis mppearei t® 
i#er«is# -tti# lyltwilia Sj tm aeiaftl ealeUnLfiition ttimm 
@f bcaSW' anil 'WHS iMt %)ie inni 
hsmv ifltibia ©j itwla.. 
Aattbioties te-w tos#a i&m& t@ pdrttidly iwa»tt«itt thei t«i« 
of it»sgs mA m %M.mmfiU. tfegf*«Mf S«ete liafe Ijcub 
3W^}«1»i  ^lilblf (19S2) wilag aaft Iff tefei^ f (1950) 
and M«it®s and %it (IfSi) usIj  ^amti. Wl-Ht wmpi'&t t# th© a®l« of actios 
of tl® iBitH>i©ti« la «p@3rfei«atf, it mpprnm tMt the aatibiotie 
mekm mmUmhtm to tfc® tast »®r« vita»i» m ottosr Ddta«tf»s, |^ l>atj3y 
tioiStmgk it@ aotiw m tile lii'teftlaal ^09a« 
Itawossr ©t al. (1952) .feporfced tli« 3Pes«lts of foar «sEp©»la«nt« ttsiag 
two fcasal rutins# to wMdk lastos# levels (5$ 10» 15 pti' e«wfe)t peaieillSa 
(1  ^pifts p®!* adlM«)f aai a ii«WyB«ti« of %h» tm Tli» 
resttlts Sjsiioal^  ^ t was ir»i«ttt vkm pewlsilliii mm f®d| 
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%M «athoM' (1), eimmm la the strwtw© ©f th# 
tismm of tM • gm%m-iMA($0timl lar-attf aHwJag a fas-ter mte &i afenarp-
tiea of g2.«£i#0«|, <2) 0!smgm .la tte IslfiitiMl fltft.^  remitiisg im mr  ^
gXmmtf tteiig .airai3«Mt im  ^alNt'^ i^oiy. mA |j) ohttige© M the MtalHdljUiii 
«f tl» ruiiiltltag' fc hJ '^tor Motfl glmm<@ lw»ls afl«r eral Sai®i-
fiast &i glmmmrn fta"« wa# tt aj^parwl f9i»f«al e»f tit#- f|jail»ge %fh«ii th« 
pS^s mm faitsi ppicap  ^^  glae^g# 8t«SM®t3f«%l©ft. 
l&it t© m^T% th® ihetttr tlnat tli® aatifeicstt©. @«n»®s 
a eluog# 1®. %hm ®f tli® alaisa«ptt*v® tiJ«« #f th® giwiti^ Satestlaal 
tr«et la la iif tlwe eaat«it.® ms ptmMwS, hf at al# 
(1951)« fi®y fewffli piatiiilllii fM %.© «iiiyii£s «fci»s®a ealeiaa alweapp-.^  
tioB* tod'ar»i»9 Cteaiaglmi mA fUmfef (1152) a raimtt.|.i»i im th» pR 
of eteai of im t© tht ;&ieliiai» ©f ,10 paarfei per ail-
lioii #f peaielliin In iiirl* ?li« ml^ m itat<  ^ ibat reiiietioa S& 
0 e«  ^p>t«liay aeti^ % ©f idU.li ©f tlis «all S«te«-
tJto®, iMti e9iii.». is tttfa# affaet tb® amt® mifiMismst @f abaeipptlda 
&t itu'^ S.wtta.* 
Tl*•• i^flt nw** in Ai Jt ml •> t> Miaiaii 1Li n -IBI-M •• il'iiifn n "t -1^ an ii^ tijiilti an A >wmi Wi't* mtniiTi HT jaai O i>'ii§t w> wt an^W' Y@TX&Bm SMWBtS.$&%&Xm mV# iJ^yLSfa Wm% w® wOiDimmw Ox Ox 
aitibi®ti« is i«l»al, wrtadti®®. 1m li?©i!g». atet ilraetly ttoe^h 
its ttffttet m tkm wteteliaa of tb# maJMI %hm ^m^h. tlw «ff«  ^
a m&MiM fte MtsMLiau &t testiKria as mil .aa 
^hat .of imrio-aa anSfflal %•!«•«• i« Immm ^ fc® affaete  ^tegf ««ti'bi©tiaa. 
Vm lutaf aM &.mm. (Iffl)# i»iag m% limt h«ffl@g«at«i, ahmtiai 
that tlis of fsiti'ata thi 'I>a»ia3.. %|ie ox«)SMt@a of 
awaofeia ©awsii a 'ilrtial laltSig «f M«i»lrat,i®i. wt i^a tlia flwt 10 
aS^mkm of fhii iiotggiHBts tb« i^ esiiMlitsr that tweoifeia 
Mj&A mmm -lart ©f th® Mm eaflJar p^rt by i^ md» (3.950) 
ia^oiflag til# laufwitly© activity ®f mm§3L aitethimdsria Jaii®«t®i that with-
c»t ise^ti^  4<ip^8g«i '|tei|tefi©tidit vithoi# laOiiMtiBg 
i««lto«tic»« 
fm il«t«r ti fewad tliat s«r#Mr«ii al«© SiMMted the 
xmpimtim &i wmhe& itvtf i^ to^^wiriai wMeh is ««tr«Si©t®fy to th# 
£toti«^a r«pwtii, ly l,©«aif (IfSO)# 
Mf^it (190}, iM iisetisslag ^ attal^olit mtijom &i ttn^tdef^iny 
iiiiiwted that it «tts m th® ««la®«tati(»|^ wtsl« r««w8tiiM# fw p©isifel» 
git®s of aetl®!! mm iaiteateit Cl) iroi^ tiQii with e^rtala, i^ 'oayrifeoi# 
atf (2} iaMMtiw of ilwim® B« p®i^ » out that 
§ia^9p%^miM. imr toldMt th« 'irewetiom lit m imU m in imetefiaj,. 
tel Itet im tim' it i^n pmmw^ei irm f«aelii]  ^ tha 8«n«itiirft tai'spM 
peiwaM.li'^ ' liawlfflMi' at th# .jgw  ^ nt thS' , 
W<mgt larla® m& IJl Clf53) stefttoi %h» «ff««t fs€ awMyein «i 
tex«>a!sy@ln m my'gm esminptite tf- 'iBotoiaMa « i^ In th« ef 
iwiow ialiitea  ^iildttli |jaftiei}pt« 1® t#»l»l »ie»tiiii3. asidatieasui. 
fW^M ••"•I • > 1^ !• iiT? TiT II lM*hi •• «Mim nil II •'• <ft IW^B I »il>i uatl «ii n^ii'^niiltlr*f itii tin <iii 'liksmajHk n'tnl J1 ojsts fwuw %lmlw 
alimfee i@mw*s of twcfe^fisSa w»yiffAiy lahiMt  ^th# ati^ . s*«iplratiaii 
ef ti»s fh® ®iiitio» ®f «iti»i' mt tt»wr«ia eeHs 
i^ ttwi^  a«tab®liiii^  ae«tie a©M.f S^-tleartoossylitt aeMo, or pyxuvat# 
i?©siilt»i ia paartial ©f to iwarly  ^eaii>3«'t« irtiiMtl0» «f iwi^ 'y.eai, a^pgna-
tag « tl» ittb®tr»t»« • 3?®.®tiltii wtns ohfcs'to  ^ i»a«r#lKl«allyf ©arbsa 
ofoltttiA m widLl m m^gm m@ 2«ta '^«i« to 
m 
wtJioPii It if likely %h&% thts® «tiM«4ies ilitaarb tl» plt&sphoiylatJBg 
as-efemiia® Jterol-wd .ia •«» Kr«bi €fel«. 
mjm*# ft ii, (1^2) > radi«a«ti'w irti^ lii phoa^bwai mptsfce 
its di@tritati(» ^  -tfttPB mimg gtaatarloeoeeas aafia m m te@t oxianiat 
groiMi Sa tl« pmamm m alwta©« of Althe^h tl» rtrolts mre 
aiMwi^ t immelmSmt t1  ^iii luiteatt that tiiMi i«tibiefcie iaterffewd -with 
tli» ]^©sph©i?w 3igtatell8» '#f is* 036igs®ssi» 
:SWi® «t ||^ « Clf^) i th« &£ #<|ual f®«i ©hserwei 
a© Mii^ wmem 1® r«t®«ti«» thsfe ®«M  ^attiritmtei to tk« laela* 
iiat «ir««eg«3a ia, m laaial s«ti^  ©ii^ ©s<  ^ of mm§ oil »®al# 
agat @@rfLp@t alfalfa »mn ilitiltes soMM  ^ aiai 6mA«m&i fish 
fh« grwth 3mpmm» $Ma3ii@i sippisx  ^ t# !»« %i^ ii m 
im»m0.ei dailj ftid 
mi (If53)» miM$ & pmeMi3&& ti«t p3ms, tnareoarein (20 
nSHIgx  ^per tf i«tl@B) $m th« df jmmg pifs» did ii@t 
oteenv •ff@et m «itf^ge» r«t«Eiti(»% mma. w i^sierMe* i» th« 
&i f@@i mtiliza^« ms 
Afniehj, ImM iSBi »«t«a (195®),# msla® wtaalint ^mkm spaai«  ^ i<s«s, 
f«aii m in »it!r©g«a i^ twttcB m ia the «'<«iti-
teiBt# ©f thi felsod vm bMw$, to a ijurified di«l, 
e«®lai^  th»i th@- liteartas.# 1» p'swth attapilttt i^ t®'tittlhiotie mm im 
t© S»cr««MSi^  fat Aiepositle®. 
®ad Clf53) Jasrgaiiie ailsroges sewe®# t© startiag 
isMxk iieti eeartttSaliig 15 aai 17 mm% ^«t#.Ja i» tlii p3r®8«ae# a»a 
ftheme* of Mfe®asr«l» l|€«>@WL®rija«. Rwwlte taAltatna that aw#c«y«3a 
I 
I 
*3 
I 
1 
I  
I 
I I 
! 
! 
11 
f }  t I I 1 a '  I I 
i I 
I i I i 
I 
i 
I 
I 
•p 
I 
I 
g 
I 
© 
s 
I 
I 
I 
^ i 
o 
11 I 
1 M S 
I 4» I -I H 5 
I I t ! i! 1 1 8  
I 8 IT 
! 11 1 i i 
I S I 
1 1 1 .  
"Ill 
t 
I 
1 
I 
I ? 11 
11 
I 
I 
4.9 
irij® ft ii» (1951) lasiag ©at® weA letito®. Mttehell, Zsaaigrer aai An-
Amim (1952) l»flteat®i that «BtiM©ties ©euli fc« abserlwi by the st«ai ©f 
^«te* litel»llf lanB^r «iiii fireBtwi (1953) r^p^crted that strep** 
tei^ iii ao^ed upuMtd tlo i^^ li tte atw tliat aovsatott Ije deBeer 
itra-WI txm ti« twari %im ilst«l pertJUsi ©f tli« laiiiwis. If 
©rally mSmMis^r  ^aatibietie ii «bs®pb@i ia ttm it ®at®rg prin-
#i|wl2y tiftmgb tito liit®jitt]ial vail* 
&siK^f« ,^, B#ia laii 'dBBMm (1951) tl^ t alartptoiycia 
tol©ok® tilt- Mosyathes-i# of easpet«®@ i^  ^pea stedli^ s gt&m anier 
steiil# -eeiiaiti«s»- fh« ^[©clSag ®f .a^ab i^® Bjstm® ly antibiotiea lias 
bimi dwiastrmted  ^yit» wofk «®iag «l»tl tifnaes, Sta"#pt«^oia 
is als© mpmtwi te h&m @ biieiiebiing -aetim m grmu i^ ants to a 
i«straeti« ®f the elil©i^ 6piast«, 
%poth®S(is ffsit grmth stiiwlatofy «-eti®a of aatibietics la plants 
awl J(-tlMM *! M "t-i f«i M •—• --wftuus msy o@ 
Fliat® (JyBo^w«»-# 1953) 1 (1) Begpadstiea py^et® of tb» Mtibiotie 
be tl® stisradlatari (2) pi^ i?ti#s otl#  ^than antibaeterial eharaet®i> 
isties tai resp l^bl#} (3) tht «ff@i* ma  ^1» Am t® i#t«ifieati®n of 
witab®lie proimeti^  i«th»r than iitwt sti*ilati®B| (4) its aetic® 
b® iw t© ap®ri^  aeti<m ©a •i®®afcial mtriisatsi mi (f) st^wdatioa 
wy b« a residLt ©f kieteriostatie aetivi%* 
Inimlet Altbaagb littl# i® teteim r0ga.v&-in$ th® acttial BMM»h«ai«Bio 
ia gif«Mtii itiaalatim, it wmM appiar- timt th® fslluMlBg posti* 
biliti«a eEi@tt (1) Xii@3raa@@i basteslitl i^ tteia ei «8s«tial m stim* 
latisKPy frorfcli faetowif (2) iahibitiea ©f baeteMa wMfih ew^at-a with th® 
§0 
imt f&t s8s«Btiai ami (3} of aieiwgiiais5aw wbieb 
mm hmiM b®«aiia« thm preset t«lc esi^ oaide ©r image th» iatestiaal 
$x 
immmAfim 
Ohsmime 
It was the jmpm9 ©f th®8# mpm^imBAs t® fmi mti&M Itogi iso-
JLat  ^ frm tht ftewt of pig'S fM mi to i«t®»la« tl^ ly 
#ff«et m gtmSMg-^taUmim i«tos mi m m%» vith wgaii t©i {!) growth 
»sp«s« 80 aMimrii' If iwitgtofe of wmm^ing p%s f&A to appfwi-
mtf^ 75 p«3«Mii| (2) &i imi mtilisstttfim as »«a8ar®a W the 
oaabtr ©f pcwiMs of f«®i r«qai«i pw€iia.m 10® pcwnis of gaJaj mA (3) 
to fts^% th« sam iwiiiir«0 of mspmrn  ^ th®. grouth rat« a»i feei 
©f mtB* 
teeriawital taoteimi^  mtd. with enlne «ai^  rate  ^
fh®' mpstrimmM^ r«port®i .haraia art l»M m rm^ the I&m AgjHL-
<»ltaiWkl Statioa as Swi» IkparSjMiiati 558# 579# 5S?i • 
5 i^ 598» 6D4St ion meA ^0Jk aafi iBii^ aflar will ba rafarrei t© ly thalr 
raap^tl'ra »inte»!. S'iaea ttefa expiri»<»ti mm alaHor l» oartaia 
i%apa@t@ .iudh aa siaMigatosttt# ratSsBs-g alli^ Bwat of i^ w^t traatnaiity 
thaia phasaa Mill fea daserlbai in this seeti©». fartatlaBe ia proeadtij^a 
.m& t»at»@ttt idll'hf iae3«ii.M nifji tito pto a®  ^ diteassic® of ««eh 
inilis^al 8£icp®ria«Kt» -Esurfosizad hloelc iaslga was msei ia sattiiEg «p all 
i!KperSa«Bti, Srowth a®fl: fa«i^ . iata ©f all «sEf«rija«its ware aw^asad the 
Mtt»i of analysis of tsdciaaoe. 
52 
111 treatm«ast csoaptyiscats wr® for BignAiinmrn Tuf 
CI939) i»i Clf^) a«tho4 «f s®«p«ftt4al test, ,Aa «siuipl« 
ti® &t "fesitliag 4s mhetm in fabl® 1 wiag ttos ftefi «ffiel«»e|r 
4ifl t  tern iatpertosat 5f9* 
fht ir«ig« istm 4, alccr t© 4, flami l,®fl 4. 4® eca^ai^  witfe »!/ 
(a ©«®taat $m iaii4« mm-% 5.^  ^ fm 6 mi 5 d#gi?e«» ©f' 
 ^«/l/i vhmm g is « atiBadajri iarriettia® of im «Ei»t4a«Ei.ta3l 
«iiit tfeii® Mso 2mH} 1 '^ is nwl@r of uiiits p&w 
mem* fto® preiiiet «f»ls .13,4f' tli® peqitod iiff#r«ae» f«p tignifieiufte® 
at § pmt e««t tti® pah^etey® ecmsists' of teitiag  ^tlws <iiff®»» 
9# la tMs mmplm m AHemrmmmt 
cd 4* atg®.!* w. 4» hmm l^ t 4, 4. aafag..* • —4. el^ (imliea!l 
Mitli t « 0.f9, 5.64, —3,61) 3c s/\^ . 
C2) 4, etowMaM m* 4, li§t. 4# 4» —» 5 ailligraas 
I Ml MiMi^itr lli it mn *:. J*'.- • — —• »•• iii n, Jt fw ifc sip?^©€ii^ o'^ a fiymifwej-oikis®# 
fMi |r4^f«i«u?» i® «sBtiawft la i^l « a«k'«il€nifi®iUit figtir® (les® tfeaia th® 
me®isa$$' differetoai) i@ ©matetd. 'fms imt nut %e eentliemei 
ftirti»r tfeaa tli« poii^ . ©f th® first ai»<.sl^ ftea»t vmim» M mnaapl^  of 
ti» tel«i.ati« pmtwimm is i&«wfii i» fatol# 2, 
"a® l«ial rattier m»ea ww ©sfistttitJaj th® tioB® in all 
vl%k til® ««!^ti« ®f ffliiior in mimwedSt iritaaiii e«»» 
tettt*. 8emr@«8 of eettalB ^dtttol&Sy mA Sa tl» protein e«ait«it @f tli® 
ratim, flm Iwsal ratiw w«r® t€i^ M®a ©f grmmA ^&llm «©»# ®olir«iat 
S/AmmAiMg t© hif (1952) 9 «* ©tidiafeimi wmig&» 
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wi»m %& 'tlia m%imSt ia m mm^ priHafae, 
i» s%8iMils«d iritanlii, k CiOOyfM M/p(«) 
i^il^ ij^: »i i%ablltf«i irit«  ^A <2§0,.<»© Ii/pi«) <3 .^ 
ffisisr ttisi 
%i^ £iii m "rtiaaist a a@etit« <20|d00 W/m*) gbtm-
as a42»f yiawit (64 aiHioi Hr pes? poaal) 
WPSmmm:p 41tootpws^s@l# 
%«PIjli«d a@ vtlttBSffl I  ^mm^mKbmAm |3»® ag» ptr pewiil Bmk m& 
^mpa i^ inoorftdfatsi, 
as ^tsnSB' aisi. eiaapii^ 'ji Xwofpt^ratii* 
%m] l^i®i W Mimm Watt:»r 
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ixig 0hak0 flasks* fhs a^la fer sliats ms &mpmed <si 40 
.gtfflw ©f glme0s% 15 t© 14 grans of i^ay sei 5' graaa ©f Baeto-grmat «• 
p@i» liter of i£stll3tei wat®'r.» fl*« a«M miltees w«t mrrSMd m 
agsct ili»ts wltti tiwsferi# fim aediwi ms ste3?illa®i for 30 
alfflttw, at 20 paafis p»s«i»&# aft«r tiiblug mA plaggla®# It was .th«a 
eodlol mB& inoei^ at l^ 2mi & spoxtilat  ^@ttltur« mA lumtmtei at 30  ^c, 
©altwes iM mspl^ wmk mm grom ia ahifcer fMsk, ailug G«apdk«45®J!: 
wdin vith 2 jpftr @<mt mm @te  ^li^W| lynl wmte ia^liatsd f6ll0i«ii 
24 femr® la #3:|»fJ»«t8 558 ,^ 5i7 592| 4i h®»i la 'taEf^iifficiit 598 a»i 
36 hawp$ ia experfjasBti 604® l^ter#  ^ with 4* 3^» tl^® 
tpdxulati  ^ ilmit ^ulti^fl vme «)@i to ited a faran aponlaticHi a»d 
9 p@ir etjsl fw@@a wm ichsM in Mklif iM-tsli wrm 
ililmtei t© 70 per wat trmmiMsim at 525 ailllaier©iii i«v®l«Bgth 
(n^lieeol^riiMstai') mA imoculst  ^«t 1 per 'Cent iate U^M nedla for 
ibak« ciiltii¥<(is* A frm #aeli flit'i  ^'W® aioroiei^iei^Llj «xaailiia<i 
fer cmtMiiiatim t»6f©» i»l«g f®a.# 
S'«a@ of til# f^mgftl oultsuraf f to tBi@ laasal mtim$ emsei 
l0w«r grmth rat« aii. lowr i®wS. emwm^tm i» iviae ttei the tesal 
rati<ai., flmmt&mt tbm mtxbe tc®:S«itf imt 39 .^iffermt fragal ©alturea 
jyielated £rm %im Mmm @f swine vhieti mim Mtetrnfelii ms 
fer aiie®, five 20»g«i idiit» aie® mm I3W«1 per ftengal ®wlttir«i, a»a 0,5 
Millilitep of a li®a'v43y grown 0aapA:-D« et£lttirii i^a® ®s<sptieal3y tejeeted 
Sa,te*ap©rit««al2y list© «teh »cw-e» fhr®® of thm ©lalturos caused death ©f 
the ®ie®| thes« etiltwi mm aot iaelwisi i& the f#®tiHg trials, fh® 
Bice i^ier@ fod a 16 per em% mm moA a^lmxi oil ration ai««|iiat@37 
s^plMi«tt'®(i with ndtfBlas sad iil»wtl®» 
a 
In siMKwbiag for m assty ©f th« t<sm Stat© 
eo31@g« i«®t®il.o3.^ «sgr »fp«ia«Bt p3?©«»®a,®d m thm pemiMm ^teb tfe® ©labofw. 
ati« of a growth faet©r ia th® Jtefceatliial tract ef avia® wouM «icoB»®g« 
til* grwtli of aatrttisaalj^ iepenitiat aiis'eoi^aati^* Th&mtomi^ fmal 
«rganl«Hi ww# f®r thtir «i@p«d«ii<  ^ m thB 4, ffla-wig 18 filtrate 
factor#- ®®eal sm^ss wtr# ierial3|' iiJatei iM pltt®i, flii »fi«ltiiig 
eol©ni«B m »®iiwii that ©iSBtaiBti tht |.. flawi 1$ ©ultare filtritt# wea  ^
»0r©ea@i f®r anxotr^lw reqtiiriag th© grwtai faeter# fhe. aethdl of M#l~ 
l»rg «»l %©rt. (If43) alcftui i^Jtefe •»llow®a. a®! oaly the telettioa of 
desired auxotrejrtMi trm m 'wrr lasi® p«pilati6a ©f aJxei t3^s tat als© 
•iQjjiiei InfefaatieB m t® th# t^lstiv© mm^r& df tl» wiewa types ©f 
i^Meat ai<aP0©i^«iie«s tha® »®t alloMifig 0wrgr©ith If faiter growing 
ft«0c©te5|itai to'«ik slow gm^Mg' ai alght mewt Sm fep^h ewltur# 
:aMfft;hod« of s«l«©t43sg -saaefee^lis* 
fh© 0«p©siM.« ®f th® asiitia i»@i is piekSag th« mec^mplm ii 
shmm i» i,Hpe»dlx fahl® 2., the mm .ineludi  ^ In this »diaa at 
th© e«t€^rtrati<»3ft «i thif «r® s^iti t© ths ®©r»»®e5fbi®» basal ratiea. 
fit«®Sj3s mm sl»illis®i -If slntef  ^glass llltr«ti« m& wer# aa<l®ti 
e»^tieaiay te th® rest of th» h«at »t®rilia©i |^ . £lawa IS fil­
trates %»» orlgisttaUr filt©!  ^% mi&kg stei^lizi  ^ niters, tmt 
itoe® a® l©»®-«f pet«^ resulted £pm h®«t st®rlli»tioiif thes« filtr«l®fl 
haw b®« heat giNirlli^d ia til r««®t naei:* 
. fh® liest aieri0«Ei«is» f©r tarbldioiftrie asss  ^prwtd te b# th« aoxo-
trqph i:@8igi»t®«i «8 gtr@gfceeQe«M® faeeallai: fhi» aE^aM« failed  ^ to 
grew cm aSaSaal aediw ©wa aftw om wm0s. m£ Ia«teti0% b«fe growth ma 
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63 
m&M; water wai aided Ja aiaoiurtis nqaal to th# iswlght of tb« 
£^al eiltmi'* 
After 30 aiattt©®, the 0«tala®r «as rmemA frm the p«B,. ®xo®ss 
f®®i, if a ,^ wiigta  ^ l«i©k, mA tlwi e«itaia«r th@»igh3y washed and 
jBwtwei itt a steosBg aolatl^i of flQd.|«»-®«|^ ii^lph®a«t# ^teato^pdirat® (9? 
pa? eiwfc) t® prewst ®oM ©'©atsolwitleB.' fh® p$m ami mrrmmaing &%m 
mm <iiilaf®©t®a, twi«s daily with a satea'  ^aolatioa ©f sodSnEEk-e-
t®tralfirat® Cf? per eeat)# I»t«i«ltl«Bit seoeriag wai i» 
«vM«ae« threwghent ti» ei:jp®rl»iat aid. wts a©t t^fiawi t® ai  ^me tr«at-
a«it» 0«ta ®oll«et®d fm mtih pig ar® in App^wilx falsi® 17. 
A ©f th® growth aaS f«'®a iata tmt «!tp@3?iw»t 558 is shown ia 
Table 4, flsd iail  ^gaSat for th® foar »ti<« tf«a'toi@»ts—tasal» ba«al islu® 
fabl® 6 
fepertwsii 5^f Siwiatfi • Iffeet# of faeiJtog 
e®3rtai« Ite^i to .CI»wi^»?att(Milii| Swia® 
At# A .^ a*. Air, 
Ci^iiitieiis t® initial fiail daily daily fei^lCX) 
tesal ration) wt, wt» gain f®ei lb* gala 
17»7 78.7 IM 2^5 222 
5 'iBg* aairao. !i63. 
p©r lb* rati« 17.4 «1.7 l.m 2.34 219 
m Cire.iia«lltt 
m& Botisrtis 17.7 te.3 1.04 2.45 235 
10  ^ Ooapora 
a®d Haoop 1®.© 74.7 0.94 2.15 227 
tesal i^ i ClrolBella m& Bcteratis. bas«l p3ma etespcra m& 
Maeifflwwea*e 1»CS  ^ l.Of, 1.04 aid 0,94 i>cw^s, riisptetitiay.. fh® poaiads of 
f®id reqairei p@r 100 puaMs ®f giiia %»r« 222, 21f „ 235 aai 22? pc«iiao per 
«iti©» tr@»tta««fe 1® %M smm «fi«r m ab®w. It appeart that mitHmv th® 
afliitioB ©f 5 a411%raas ©f aiir««^ela IsyireehldrM® per pcwoswi ©f ration 
mm %Tm a^iitiim ©f tl» fto^'al taltw®® r®salt«i 'ia fai-ter 3?at#i of gai» 
hlghir f#®i ®ffieietttl«s thai th« feaial rati®a. H©wer, th® ceffiblna-
tiim ®f &l».iM«!lltt t®a®31a aM Botasytie @ffiis®d a @3i^ht3|r greater 
reipOKMi dM th® I%««1 ratim er th® $«biaati6B ®f Qespora sp. and 
^eor 9p* 
lli®' ©fceervation that the ai<SitJo» of Is^mWL&tMe to ra» 
ti«M f@i m, ytim i'M &®t tifaij^watSj imtsrease tfm grmi  ^xmt® of pig® 
is 4a s^rmmsA with th» ftnau^s of l«ae»a C1953) # who etoilai th® 
®ff«ets @f aBttblotiJB «f^l®wsitatlim m p'owl^-fattwilng pS.^  
f6d fit iiff«r<B*t p?©t®la 
?8hl®s of rnmlsmiB of '?ari«i®® of -yi9@® i^atmltsy as well as for smb* 
s®Qttcmt «Kp«ri3n«itB| b® ia tht 
teperlaeat S?9»alan aai 
Twlw weaslli^ Foliuil ©hiaa I Imirmis I Baroe pigs that b&i 'been in 
iiylot siae® birth ani fti a ®or» s^b«aa' oil a®al defa®ti« rstioa, sab* 
<qpt4aal iM -dltMlii «aBt«Bt, war® raMaaly allottid by weight ewteoa® groaps 
t© th® fix ratiim te®at»«aitS|. as sho«i ia fabl®'?, 
Th® waaag®!  ^ of ^tos® pigs was sJail®* to that la esEperioiat 558. 
Mmmmrg th® ftofal «iiltwes w®r« iMivMmUy rath«r than Ja eo»bli5»-
tion. fh® ittltwes mm immmed in a pilot plaat sia» f©«witati©a fat, 
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itojrei ia a wnlfepia tti mtiii «® mwiti. S© -ms 
isatcwi'terfd with amt^ii#, Ia®® Sst®»ilttifiit s«o«ring wm ©l«erirei ia 
IMS trial ^^baa ia «3c|»rltaiftt 55S» At th® feeginsoiig, ®f the  ^ foarth mmk 
4* a^#g Mtlta** apptsmi t© beem® Isit |«^latahl«y m erideaeed bj a 
Sm f<$«& ««nMiq}ti@@, 
It is beli«iF@i that the @mltttr« e@iitalA<ii s«n«t rattrifd whieh ^amtei 
m Im l0v«l ©f t®cl©i1^f whieh rtimltwl ia l@Mei» imd iwriag 
ftftoi* tl^  wi»k« 
ffcwi pl^s averi^si 4i8»5 isyi ©f aai th# atsmg# iBitial wsight was 
18.5 p«Mii Aes pla««t m fh« teplal was •toimiaa .^ after a 
49-4i^' (80C|3«r3ai«tttal p«riQi.» A trawtij of tl» rwmlti is sh®« ia fabl® f• 
fto ri«i«r- i» i«(f«i*ria t® AjR^aSiic fabl« If for iata #©ll«et'«i m th« 
iaiivliteal pl®se 
fh® men^» iail  ^gains ©t" tto pSfs «® ^ts t#st war® s«»swl«t lower 
•Qiia thoi® of tha pi$@ m ®xp«rSa«at §58* fh® awrag# iaiJy gal© proSutoei 
%• th® fariotts tr®ato«ttt8 threwghimt the aatperSfflsatal parioi was 
as i&Ummi b«s.al., 0#9® p&m&$ basal 5 aiilllfpi»® lyiro-
@hlorfj4® p®r ponayi, 0#79 pa^aSi basal p3as 10 par <&«©t 4* s4SiS» 
p«»ai| 1»#al plw 10 pstr owt 4» e^'gallM't. 0,61 p«i«B |^. basal plus 10 par 
4* 0«il jmM$ baaal plmt 10 per omt 4* ffla^gaa Lot 4# 0*76 
powMi., Although a© aigaifieifflcl iiffsiraaeaa Appsmc^i betw®»a the rat«B of 
gaia of th® p4®i m tte rmrlam  ^ tWfa^«at®,» thw daily gaia prodweed Igr 
4* s^alii tl»t of 5 sUligrMs of m^rn^QM IsriroettorM® m& 
the r«8p0Bs® i^oiweei  ^10 par «i«t 4* elaitaliBfi. was lowar thiffl that of 
th® basal ratloa# 
m 
Tte#t of tlMi pJai 10 pm ewd 4, flAinii* basal p]to 
JjO jper e«t 4, Haimi IM 4, aai 5 ailligj^«i of mxmee^iM li^iroeMLorM©— 
pMtaeed galas as •ffJtei«Kt%' iM thd teal raticsi* flia p0cr«r 
lNi0]^®8@s of 4« niger meA 4* Aamliari In et^qiarism vitli the otlmr j^tioa 
iHosaiMi  ^ attritwited t© mjnpdataMliti- &t th® ealtHrea. 
flia ai«r^« iaHf imsA •&t tfe» pigs f@i 4* mM^r ms 2.1S pemOs 
ana that of %lm pig9 f@a 4* e^taliegi 1,S3 pemis M e@gQ9ari8m with m 
afsrag* iaSlf t&^ ewmipti  ^#f 2*51 pmxiA» tmt teal ratios* 
lacsirto  ^.Sg7*sl«ft mA aii^ctttsl  ^
this isKperl^iib' was ep^mttai t@ i«st the -rala# of piaiieillis rasMua 
as a swe® ©f wikmm prowlh faetoi« fm grwlag-fatteolag swiii«-ia an 
all«fl«it raticii and to foipara tho raspoetsa id.th that ef fishiwcd aM 
l^ reihtorfiaa* 
E^lieatai 1^® of trsss^lMrai wsitfliag irflfs ammgiMg 2f,5 ia 
walght mi 63 »2 days ©f sga war# all©tt.«i t© tha follewii  ^ratios 
tr^atwe^i (1) tei^t (2) hasal plas 5 nilli^wow ©f smmmsreM hydro-
AlerM® par pmmig ||) teal plmi faeas ®f ^aa-to^rt 2, (4) teal pirns 3 
per easfe p»ieillia rss-Mma, (5) teal ^s 3 par eenfc pasleillla resiame 
5 pBr a®it fislwsal, iwi ( 6 )  teal ito 3  p®3p e«nt psnieillla rasiina " 
pl»8 5 ailligr«®s of M»«0reia ^roeWLorida per pewM., Tha eta^ositiaa 
©f the. teal ratioaa Ui show ia fafela 1. fm mlwogrsm of •«dt«Bi» ms 
inelaiaa im this trial la et^arisoa with 5 mi&rogwma m«& in all other 
ta?lfloui.» 
I !  
t 
I  1 p* 
8 
o 
I I 
s. 
r 
lift 
HI 
I I I  l! I 
:i! ^ ! 
I  
% 
§ 
11 i 
!• 
s i 
m 
fte »alj©r of pamif. of t© prodiiee 100 poimds of gain 
m th« mrimB mtlom wm as foUeisi (1) basal, 2'68| (2)' basal plus 5 
«lllig3cms of If^roehlorM®# 2 |^ {3) basal plw feees of tr®at-
»at 2, .3021 (4) basal plus I per pwietllta rasidae  ^ 3S.A$ (5) basal 
pltts~3 pitT e«Bt p«al«illiii plw 5 per eent fishaaalj 287f aai (6) 
Imsal 'itoB I p«i* mu% panteillia r#«Mu«.pl»® 5 aHlllgraaB of aiir«o^eia 
lfir©ehl®rM«, 31?. 
MmrimmM. S92^t?lan. ai  ^.aia.eqaalea 
TMs stsidir m8 WB&ev%Am to 'd@ttwl&« tbt ipali3» of eertala fmgi 
loid baeteria Sa aa .all-]^ant »ti6a la ie®iparl®©ii with that of avriKjayels 
fe|fai*©©hloi4i® m groidtog-fattwiSiJi swiii®» f¥iratj-f«r goofl l»altlf Dukms  ^
%Mali»g pigs mm at rm&m te tl» following rations weight 
ott'tecffl® groups withia s»««i (1) basal, <2) basal plas 5 wSXLigrms of 
aTir®<ffl0r©iB l^r^hloi'M®, (3) basal ^as 1® per ©«at 4» nigftg* (4) basal 
plwi 10 p®r e«ttt It, ohivalIe:id* |5) Itesal p3» IG |»r e«at £lainig. aai 
(6) basal plus 10 p^r ewl Baeillms aabtllis ismia. 
VmxF pigs per imtioa mm fad laiiTidiiaia  ^for 4  ^ Tte pigs 
averaged 46.? of sg® a»d 23,4  ^wight whm placed m mpme%» 
»eist. All pig® v«r® ytmmA ¥ith sc^iia fiaorSd® {0.§ per c«ttt) £&r two 
da  ^and Mpm^§d with b«2«o® haxaehlorid® b®f0re beij  ^ placsed m ©xperi-
awtal ratione, Th® otiltwares w©r® hand f«d at th® rat® of 0,15 pomd of 
liqi^ fewMited etfLtw® mm daily diarlii th® first we«&. Thereafter lh& 
e«LltiiP®s M«r® fad ia amotortis ^ml to 10 p®r ®®nt of tte total mtlon 
(dry weight) based m the awrag® dai3y f@®d ©«suttptio» for the previ'O  ^
n 
7-4i  ^period,. To iMfeai® th® palatihllity of tli« mold ®r bacteria cul-
tmmp 75 adlltliteis of wweaastitutea »k3a »i3A: eoatatoiug 20 per 
e®Ht iolii# mm f@i to all pigs m ill rati«s. In tho®® lets r®e»lvlng 
®wlttir®i> tlie ailk ws with the cultw# f  ^la a pm  ^^ med ia 
th« p«i, awi tb® after eQB»mpti«t (appreKiaatrf  ^10 mimtes). 
S'«® difficulty was «@0*Bit©ria ija getting th# pigs t® toBeme the eultur# 
th© fiwt wA:» Mtmr 4 mAa tim pfmtim af aSxJag ailk with thi 
©altttB  ^ was dificcetJiii .^ S»itati©ii aat wtM prewatloa iraeticts mm 
follmwa as la trial® 5'5B» 579 ani 5S7 prf9'isti®3  ^ reporfcii, 
AmmgB 4aily gaiai iwi th® feed raqtairtd f«r 100 peiats ©f gain w@r 
th® 42-4  ^feeiiag perioi tw each of Urn i^tioa treatoiwits are ffwmarized 
in taMe 9. 
Tahl® f 
Sxperlffleet 5 ,^ Swams^t fsMeirtiifidsi Si^ewth Fact^-Cs) 
for Swia® 
T»«^M«t8 
(additims t© 
Imal ratios) 
Av* 
initial 
wt. 
fSaal 
wt. 
Air. 
daily 
gala 
Ar. 
daiay 
feei 
M, 
imd/lOQ 
lb. gaia 
Mma 23.25 78.75 
Cpooais) 
1.24 3.29 265 
5 Mg. iairi^# Ml 
ps3* Ih* ratiea 24.25 7f,0O 1.29 3.28 255 
4« aig«*> 22.00 71.00 1.15 2.92 252 
4* <^Q'yali@»i 23.0© 74.00 1.20 3.17 265 
10  ^A. iKtawi IS 24.50 #.00 1.4  ^ J.55 253 
3-0  ^ pSttM 
pMda 23.50 • 1.28 3.00 234 
%igaifieaat at f « ©..OS Isy a«d Ie»l«*s a®thod of s®(fi«atial 
rai^« t«®t. 
Th® basal ration supported awri^© daily g^as of 1,24. poii»ds per 
dsgr. Five mllll^naw of «»«cfflyoia IgwSroehlorMe added to the basal ration 
produced 1*29 pewads of gai» per day. The basal ration plus 10 per ciait 
nicer. 10 per e«at A, ehevalieri. 10 per emt flaws 18 md 10 per 
Baoillas aabtilla panis prodttoed «w&mg& daily gaiii« of 1,15» 1.20, 
1.40 and 1,28 pounds, r©sp@eti?®3y. 
The ^ditl® of 5 »illlgra»s of cryBtalliae a«r®OTfeln hydrochloride 
per pcund to th# basal raticai did not s%nlfleaat2y Increase the growth 
rate of the pigs, fhi® agrees with the report by (1953) work 
with p^s fed m wire aad Speer g| iJ,. (1950) using pip gtmp fed on 
eoierete in low disease level safrottnaings. The gal® of eaeh pig on 
treataent 5 (basal p3as 10 per o««t 4. flaws 18) was e.<a»istently higher 
•ttiaa its replieate mate in the basal ratlm. The increase of 0,16 pound 
in atewige dally gala for flaws IS was signifieiaat over the basal 
ration, at P « 0,05# The differences In ttie dally feed eonsuaption were 
non-significant. 
She feeding of the baciUtis caltur® saved 31 poiinds of fe^ed per 100 
pounds of gain owr the basal ration. 
Th® pigs used .la this experiaent were  ^ relatively efficienb converters 
of feed, as is shown in TaULe 9« 
&Kt>erlffi»nt S98«'ialan and dismasion 
faricus levels of flavtis 18••liquid culture were fed to weanling rats 
to de-temlTO the a«®t adwitagsoas Method of feeding laold eulttsres and to 
co^are the growth response to that of m all-plant basal ration. The 
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wt. 
A*. 
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fsMm 
Air. 
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 ^ « tr«a^»t gifnifJiCasOy at f « 0,05 ttm ttom »ssl®<a x la the sine coluain. 
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ailliliteiis of f«3M«tt%atloa and tlie filtrat® ha-eliig 'besH ecme®a-
trated 27 tS»s« fhea® fSPaetims mm 3® tim rations In mmmts 
f^iiiwlaat t0 5t 10 mA 15 per e®it ®f the basal ratioa. The ration 
•tecealMafes nw^ed gnd- a «w»aiy of r^^ttlts arm shewa is Table H. 
Tht rat oaget v^« «^ipp@d with saU feedess ai  ^ «mt%»aati@ watere»« 
The eultin*® naei ia the ration (teal plM@ 10 |»r ewt Zwa State College 
f#i»EiJt®i flaTOs IS) vm laweasei % shaker flisk 4a the bioeh^aieal 
laboratoriei « to loiw State C®ll6^e 
The rats w»e. weighed «»J the feed ®«®a^tl« reeopdei wei^ly 
tla?<30gh<mt the ftwsdlag period. 
Sewral of the iwtion treat»®»tSf as sh«n la Table ll# prod.ue®i 
total galjBi whieh «ceeeded th«we ©f the basal ration# However,' an anatysis 
of ttege faSns failed to show statistieally iignifitaat differ«iicei. 
Those ratS' fed the ®«a.t»re inerea®  ^ ihafe»r fli^k (basal plw 10 
per cent Iowa State ©oHeg# feraented. |., fla-w 18) required ware feed per 
100 graw of gate thah did th® rati m mw of tim other tr^twats • This 
diff«««®i ms. stattetieally stgsifieant at 5 i»r e«Bt lev< .^ Hoiiwer, 
thto dlfferwee is l»lieved't© be dme to exoes si-re wast<^e aa this feed 
ai^pearad. to be less pilatable» thoa mmim^ing vaatefolnesa. 
I^aeriaeit mM^wOrn and di8«ssi« 
Forti^-eJfht eree»»»br'ed pigs were rmAmls  ^allotted weigM cwtcoae 
pfosps within sescef- •to the followii  ^tweliw retion treatoenti. Additi««s 
%& a e&m and e^ean oil seal iiB^lwenfced baial »tion isMslidedi (lot 2) 
5 ailligraw a«re«^ia l^roohloridef (lot® 3$ 4» 5) 5» 10 aM 15 i»r eent 
% 
wM^m 0WlBB3?5rS CwOlfSlI 
?a0t#rCs) Sa'tos 
frm^mka At. AT, • Af. Air* 
CadditiiMi t9 ittttiai fiiti total 
t«uiiii vt* irl* galm- gm, of gvln 
Wm% JS.O 178.0 141 313 
f i ,^ i®ir«Oi, W1 
11, m%im 36»6 li4.4 I4i 301 
^ a©M li 3f.O lis.® 148 325 
1  ^©ettplet# 18 s?.o 1 .^4 14  ^ 317 
W$ eenplttt MiM 18 37.0 174-2 137 333 
t® M mM li 3?.0 17f.S 143 334 
ICH fllt£^td •faiml«  ^
t® 10  ^ mM li 37*0 md 1  ^ 325 
IM flltrmt# •®fpii«l«at 
t© 1  ^ IS 3?.0 ms 135 332 
 ^ eqmif i^«dnt 
t©  ^»©M IS 3?.© 174.0 137 316 
l@pl si^ @«iJn eq«iTOl«!st 
t© %m wli M 37.6 lao.o 143 305 
1  ^ly^eelitoi SMlvslitot 
t# m 3 3ftO 1#.4 132 330 
IQpg I.S«e,' ftittent 37.0 1«.6 144 44l» 
rr 
*©M C4# flama. 18)} (lets 6, T, 8) 5* 10 aM 15 ,ptr e®  ^ i^at* 
v«l«rt»s of 4. flaind 18 filtrat®! (lots 9, H), 11) 5# 10 and 15 p«r  ^ c«sBt 
®qijl-ml«is 0f 4* i^nlttiai saii (lot 12) 10 -p&T em% lm& Stat® 
©©ll®g« fe»a»t C4» flams IS). 
fmr r^lieatm i«r ls*l  ^ mm f@i t© lufeeralns %h» «ff<pitt' of f«ed3jBg 
s widLtw® ®f 4. CLaTO» IS ©1* •it&«r ©? its  ^ f5Fi«tio»s' (sf^^aJtaa m& flltrat#) 
m gr®ifli%»fatt«^ttg wIm® Jaai^MnalJj ftS ia wii-e bottcawi mgm, tw«aaty-
fota* ©f tiai pl^s wr® fei ia e»t«« i^wip]  ^witlii8lf»f«iiii«. and awtoaatlA 
wst«s«i«'»  ^ fhn ©tte? tM«Bty-fottr pig® w<i fii, %• lia  ^aad waters twic® 
&9S2$-0 
Ubi afe^ina of ©tiltura fid tei %&m mm gem bsii  ^
®(|Mifal@at to 5® »illilit©i« ef fli« fil-to'at® flrao-
tion toa l»««B ®memtT&t  ^ tw^ttt^-savea fib® opi'^^alaKts of i^eelium 
ffls ,^ flltipat® wms» emhimi. to provii® tli® Itwli of ©osplet® aold fed# 
fim igr«#li»i was fla®!;  ^ awl lAa added a pi^aix before 
beJtag «ad'®i to the basal raiiai, fl» filtrat® .^ b#tBg. of a -9©*  ^thiek a»d 
sti«  ^•tfliisi®t«i« ,^ vm h«t®ii ia a t«*ter bath, th«a aJx-ii wltb a swill 
««iiit of water ani gradnalli' W.®bk1i  ^ Mt© a iff-eciaix b®f€a« b®ii  ^ added to 
the iMal »Jbc, 
The addition of th® firaatJoas to the basal ration did aot appear t® 
affeet th® ptlatabili% of tite raM.«. 
fl» ©mlter«t prepare ia the ch«sai©al laboratories m tim Ima State 
College eai^Mf waa i®tod iat© th® toa®.al ration, thaa spread mt thinly aad 
allowd to dry 1» the air before bei®® plaeed is tlis feeders, Simee this 
©ttltare wis not autoelat*^# it ¥«® neeessary that the feeders through ^fliidb 
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this eiltiir® was fed b® ch«ek«i to m&mv to prewat citing of 
th# f®®i 4tt« to growth of th® jboM* iowsiitjeji tM« d'iffl««lty was nest «-
p@rl»aeei when th# e®iie«trat©i, fflitoela-rod trmtlmB ww# wed Ja th« 
ratioii, 
Th@. pigs w«r© tw® ¥®^s aM th# m«iiBt ©f f«®d ©caisraei 
was wreortti thrcmghowfe ttit 7»w«k eacperi^atal parish,' lii« wplieates of 
pig# ®w3?agM 21,6 petmi# ani 41»'6 of ag« at toegiani  ^ of th® 
tilal# A swmatf of th« AtS2^ galas a»d f«®a ©ffie^aiy Is ihowa la Tafel® 
12. 
A® aw  ^ h© aot  ^Ja tahl% th«r® were stwrtl pigs whos® liv® 
wtight 3j«r®ft8«» mm not e«as|mr»bl® wi'  ^thoo® oMalaet la w:per3ja«ttti 
previottsly i®®crlhed» fhes® msatisfaetoxx gmSm mm b®ll®v«a to fe® iw to 
•rorlabilitsr iia4i®r«it In th® pigs r«^«r tlia® th® rations h«ijEg fei» All a£ 
th« ration® «sce«pt th® l»®al plos 10 j^r e«Bt e©M|>l«t® 5 per eei^b 
i^«li«a ®q«ivale®ti aai 15 per o®»t i^eeliM ©quivalOTt appeared to 
<i®p«0S growth. The eaiM® for tJto varlaMliti- of galns' is r«th®r difficmlt 
to istj^ln. P«la.t«hility ao®s aot appear to h® a faetw. Dai3y feed ec®-
#«^tion was less ia th® lot® fei § per eeiit eoapl@t@ aoM IS than ia tJios® 
lots receifii .^. 10 'per «®it eoi^et® a®M IS. fhl® iaiicate® •ttiat 10 per 
c«nt of th# eoi^let® aoM w® |mst as palatable as 5 per e®a& of the aoM. 
Is th® eas® of th® flltmt® «qmliral®nt  ^ ecmmptiMt wa# greater at th® IS 
per e«t lev*  ^ tfewa at the 10 per o«Bt leir .^ Howeirerp tlie dally gala wa® 
©•14 pc«d less# Dally ®c«iittiiJti©tt of 15 per •««&% lyetliia was greater 
thffla that of the 10 per eeat ayo^Jia r»ti«» 
rnz m*z tri ru srgg mt 
Q*nz Wz n*t ©*SI. ng m WW 1^1 n 
rmn n*z WQ §*©f m mm m. n 
m «t|fMita 
rccu u*z irt S-g'61 91 'Wm % m 
«l» wf-psiA % 
^*z M'O sr^f 81 H®® 11% 
Q*UZ ZZ'Z ere •S'lf •m'ZZ ft PI®® 01 <»% %wT:®4f mt 
Q*nz iJVZ U*& ra Q'tZ fi 
Q'€n m*z wo i*m §rtz if fl®« l^ t 
Q'm %L*Z art §z*u %znz SI F|Q« 
n'nz wx 64*0 ^i*m ff dfttftes  ^
pm WZ §fo rm- u*ut 'qf 4i«I ta *9mm *m § 
i'Hz Wz ffl irm Q*ZZ 'imii 
(spDsmd) 
aftfi *%x *%»• fisi^ Qm/m»3 AT«P ximrj n wm^wv^} 
•A? "m *AV *A-r *Af gfW9ll%«»  ^
{B)m%mg feunfoKfpui tjLxvwmg ^0^ 
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m 
A possiblo ^lanatioa is %M% tbt loaterial bsing ftd eontajLned 
inhibitory and stiaalatos^y mildimtified faetojf«| and that a particular 
e<»bSaati€MB of tht faet©K« Is rnqnimi t# ftiiialate growth or pcmmt 
grm%h i«|r«ssi€«, 
Th«®e iata i© »©t sapport m «pla«mti©a basti m ehrenie er aeat® 
tesEiti^t 
iMpi^t&en of the daili" gains r«v@ali that th@ bs-st r^apomm were 
@btaia<  ^  ^th@ fsei'lia  ^ ©f tither bais  ^plat 10 p@r eoni^eto eialtur# 
or Itosal pl«® 5 petr ®«t ayctliOT «^val«ftt«'  ^ iowiwrj tli^« r«sp«tts«i 
wmm m b«tt®r than that of th« basal » batal pirns 15 peap e«Bt j^0«14aMi 
acpitalsit. 
fh«rtt mre signifl@»it diff@me9s M tk« 'ttiMb«¥> of potmds of feed 
r««p.ir«di t© pfMme® ICX) poa»l« ©f gaia. 
i®i»r«55lieat  ^loti of eross-teti pigi mm fed 4» flaws 18 or its 
fraoticms im p@ia@ m to i9t«i«l»« if fttdiiag th® mltt^!*® m the 
flloor ¥fl«M p»iae® iiff»«tt «ff®et0 !» growlog»f«tt»in  ^pigs than 
f®i t© pig® 3ji wir® bott«»a ca|W;,. 
fhirty»s3x er^s-taroi pigs mm iivMwi 3ato six lofc.® a»d raniotily 
allotted to th© folloi^iag trmimmtMt basal, basal plus 5 alLligraffls 
atiiMsoragrciii IsfdroehlcspMe, basal plus 10 per eent ©«Bpl®t« noM, basal plus 
10 p(» e«Bt ©qaival^kt of aerealiw, t«»al plus 10 per e»nt ©qmivalait of 
filt»te, a®a 'baial pltti 10 o«it Iowa Stata Colleg,® fe»«it. 
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fli« plgg mr& testd ia tet hai &mmB to shelter* 
§tzm¥ mn mwA m Mdlfig @Bd pmn mm ©Ivmosd S»lf»tmd9r8 
a3»i «tdaatie imt«r@i® if®r® proirid*  ^ M @aeh pm. ?h« pigs -w®!*® of awrag® 
©•c^itim. The Jteitial weight® v®ri©i between IT asd 2S paiiids, with m 
awra^e weight of 21,.i poBais. fhe mmrmg® laitial age of the p3^s was 55 
pigf were weSghedl mmtf twe w«ito thacwghmt the 54»-i-ay escperi-
iMmtel popied. I siawiy ef the'»ettlts of this experlaeat is showa in 
fable 13, 
fable 3  ^
teperiwat iOipA* SiHweayi Bhiientifiei firowth I^et«r(s) 
for 
f*«a1taiiaa'fei Av. Av. At# Av. 
CaMiti«s to toitial fiaal iaily feed/100 
^eal ratieii) wt» wt« gaia lb. gain 
Vme ai.8 n^O 0.93 246 
5 1 ,^ laare©. W1 
per lb« ratioa 20.S 91»l 1.42 256 
10  ^ eoa^lete »&ld IS 20.8 ma 1.24 243 
21  ^ filtrate ^ival«ttt 22.0 95.5 1.33 224 
m ir©«3.i» 22.2 83.0 1.10 251 
im I.S.®. feraent 21.0 i.U 253 
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fhe rtsttlis iaaSfiat© aii' aivcmtag# is dally galas for all treataietrfes 
mmr th# 'iNsal ration, fhe umra^e iaSly galas ¥®r® as follows i tesal, 
0,93 pewHii toasal pirns 5 aiUlfraBM «M?«NS^©ln lydroehlorM»t 1«42 poaMsi 
basal pimt 10 per enat eeaplet® »oM 18, 1.24 p«3«3ii8| teaal pltts 10 per 
eent filtrate e<|iiiml«t, 1#33 pewaitf featal plas 10 per ©«t i^eeHnm 
«qwiTOl®it| 1.10 pa«i»4s| mi basal plw 10 per eeat ffloM. IS femented at 
low State Oolite# 1.14 pmais* 
Basal plMS 10 per ©eat flltate tqttlmle®t pream^ced dal  ^galiMi nearly 
eqaal t© these la^meei 1  ^ basal plwa 5 nHlSgwaa ®ire<*yeia l^ro-
elil»M®, fh© r»peetiw 'dally galM of these raticais mrm 0,40 poaM .aisi 
0»4f pwffld Mpe tbm "Mie gaia® pr«^tt«ei by the basal ratlm. There was a 
sairljig ®f 22 pocmis &f feed dm to the aMitiee of 10 per ceal filtrate 
eqtiivalmt af eeoisaa  ^witti the basal i»ti<»i* 
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to analysis the data ottained m a remit of feeding caltmrts of 
ftogi to growing-fattening swine in %rf.r© bottoaed. eages did not indicate 
my statistically aignifieant positive effects du® to the ration treat-
n@nta« 
IVaetiona of fLawa IB (either filtrat© or nyeeilUffl or a embina-
titaa of th« two fractitsa®) 'ineliaidtd in th® ration in amount® equivalent 
to ttie a»ount prasent in 10 par e®at of th© original femimtaticm broth 
increased daily galMi crver those of the basal rati« whaa fed to weanling 
pigs (group fed) m th® floor. The flltmt© firaetion in«E*©ased daily 
gains 0,0 pouad over tho8e of th® baaal ration (1.33 pcwndi m coapared 
to 0.93 pouirfi) M*i eaus^ed a saving of 22 pounds of feed retpiired to produce 
100 pcsMnds of gain. Th® og^nitude of tl» increased gaiiM produced by the 
i^celiMB fractiai and a cMbiaation of th® two fractions waa less than 
that of th® filtrate fraction. 
The reiults of the work reported do not lend themselves to a clear 
and definite statement of c<meluiioas. However, the ijwttior believes the 
reiults do lend support to the theoiy that aureoisyeln (chlorotetracycline) 
cherts iti effect m the alcroflora of the hiwtt aniaal. Ita presence 
causes certain oi^anisas to synthesiss® ^an unidcBfttified factor(s) which is 
in turn utilized %• the anifflal. It has beaa shown using bacteriological 
techniques that the inelusic® of aureoaycin in the ration of 'growing-
fattening swine causes an increase in the fungi present in th© intestinal 
tract of th® aniaal, 4, flavus 18 has beaa shown to jsroduce an unidenti­
fied factor(s) which i® stlnalatojy to certain aicroorganisas. It has 
also caused a statistically significant response in two of the tests 
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ISl 3.3 at. 
3.3 3^. 
fh4«»€» ail 3.3 a«. 
ftte^ A 6^ I.B. 
fitsmM % 'ii»i 6©., 142-F) 
ffeasiitlWI ftast) « 1.0. 
n meg. 
iistllli^ ««%«3P lOO rt.. 
fiaal pi 7.0 
m 
16 
Siwtii ©f StPiBftQeQeemB t&maliM Af ^ 
t® A« fla  ^li FUtrst# 
(f^leai' ass«gr i«t«| 
Meiiw® i«isity (2-log ®) 
g|| StoS fi.Siii^08 0»0 
ISSaiael 0.02 
MSolswdl nil ii@ tdblwijM# pltt@ fl2.ti*st# QM 
MIBSiSyL piM§ xSJLwMtB Qa$ 
MiaSmd |tet 0.04 
Faatirfcli«ie a«M «®»i  ^ ta»©fai 0.© 
St®-ril« ««sferoli^ 0,0 
VW-H VtlfeJiwb'4-MakMb.^ -laet^fciS *8ih*W» #WA<llk^ Jt4^ '%&' Itiimtrl' MriftWMSU'iaUM ^MlfSHk^Jkh A l> I ^ »ffll iP W.«i TOIIMW. HSPiffli US® wB'^m Ua; JM Ml# WKs* 
Xxt@@s^iiK IjI' 0«05 siI>* Jff gsp@M& tttudjmjl i^its fUtnat# 
wi"ini fcHT 4i hmm$ wmhmi. tvlm vitk st®fdl# saliii® is ti® ©©sfefi-
ie>e0»9f«»d«i la I# aQ.» aM iHmtti te fit® '7G$ f 
at #0 M «ii Ifttfe tete me rmi Mter immdniim 
mi «^&m at 3i Imx^s* 
m 
5* S I 
M M la M K> O ^-» 1^ 
«fefe sSss 
MR3R3 MWHa 'l-tM-l-* 
srg fe&fe fefes 
• * .« '» # • * 
asg 
O O O  
?3isi; Jife-s sfei 
I 
I 
c. 
r 
I 
ij 
I 
fi 
t' Q M 
II* 
'A 
5§i« .Aa^lysti @f fmeimm &t 6«ias, 
&al^r WmS. m& Fe«t p@r f «i &t ©aS® 
Swree 3me»mm 8#tai»ns 
®f ®f ' ' »ai3|r Datay ' F«ed per 
t^jatten JBpsMen gala f»ei Ite. gala 
lip3.t®ati« 2 ©«0e34 ©.0024 0.Q218 
liitiiw 3 ©•OOfO 0.0504 0.0155 
Ss^la^tal «pj?©ip ^ 0.0076 0.03^ 0.0060 
fofesl 11 
m 
f «W.« If 
tepwiMBt of FsiilBg •©•rials Itofi 
%© ©jpowli®*Fatteaifti Swlo# 
@liginal lata 
fTMteatii 
fsStiSlflSB 
Ittsal r«t2.<»L) 
Ki^l^ 
tat«s 
Daily 
gala 
BttSly 
2D8«i 
iBtilitB 
Feed 
per 11^, 
'(pensis) 
11^118 1 
2 
0.^ 
0.« 
2.56 
2.,50 
2,7f 
2.85 
$ m* wxpmrn »i 
|Nir l.l>* m%im 
1 
2 
0.# 
O.B 
2.43. 
Z J M  A#Ov 
k* 1 
2 
0.65 
0.73 
2.04 
2.S2 
302 
3,16 
dl« 3-d i 
2 
0.96 
0.65 
2.65 
l.«4 
2.76 
2.m 
4 1 
2 
QM 2.23 
1.^ 
2.76 
2.70 
&• ii^b«gali«pi 1 
2 
©.Sf 
0.62 
%M 
l,f? 
3.m 
3*01 
m 
faljl# 20 
579. 
I'eed f^A iPiMHuni ef <i«4i|. 
Smitm 
of 
•*•— ti« Mm M 1 A  ^-•—--^ ©f iaily ' 
Mtaa n&mem 
SaiSy 
imi. 
feed per 
11>* galfi 
1 0.176 0.1®? 10 
•5 o.a©6 0.3073 480 
I#mw1«V€MN wjrjr&w § 0.0094, 0.7S7 10 
31 
m 
fame ai 
ft?, faidentifiei trwIAt Pattei-Ca) f« Sudto® 
Original Bati 
CsS^S^t© I^14» Daily iaiay fmi pew 
baaal m%m gmiti tmi. gain 
3. 
2 
3 
4 
1J28 
1.56 
1-24 
1.27 
3.75 
4.22 
3.08 
3.29 
2.94 
2.71 
2.48 
2.60 
3 tsmm^ '163. 
p9» Ih, 
1 
2 
3 
4 
1.39 
1.47 
1.50 
1.27 
3 m 
4.31 
3m 
3.27 
2.6@ 
2.92 
2.56 
2.57 
iri J!k4' "1 lMt'<f1>-l1l-A jpTOla3>lgXJi.J..3iS 1 
2 
1 
4 
1.32 
1.21 
1.07 
1.24 
347 
4.11 
• 3.43 
4.10 
3.00 
3.45 
3.20 
3.31 
4/0rf" Ml—Mf hhk 
 ^ *3i®seWSR<l» 
1 
2 
3 
4 
1.33 
1.52 
l»3i 
1.41* 
4.17 
4.^ 
3M 
4.04 
3.22 
2.67 
2.il 
2.87« 
fmm ®f fepiifttMmt 2 1 
2 
1 
4 
1.47 
1.14 
i*li 
i.m* 
4.0i 
4.00 
3.67 
3.^ 
2.77 
3.50 
2.» 
3.02® 
3^ pwdeSHist 's?ssS)iBs 
t «»3 .^ m 
ipr Ito# witi» 
1 
2 
3 
4 
1.32. 
1.06 
1.21 
l.li 
4.45 
3.a 
3,IS 
3.27 
3.36 
3.4® 
2.97 
2.96 
^&mmg9 ®f 3 ifnaats 
m 
um 22 
SSf* of ©f Sally @aSai, 
y§@8' F*ll4 p6T 
&i: 
•matisMm 
®f PaU^r 
gaiB 
s^ari 
Oii£3y y®ei/U» 
3 ©•»4S' 0^11® ims. 
f §.©4SS ©a« 2309® 
iisHPsy III ©.Olf?' ©•1406 47S 
ferbiA 21 
%ipi»ag# «ff#«>%. ®f m%im» »igBifay@-i»t at f • ©••©f or lm»» 
n© 
f 
SIIJOS asaa 
rt .rt, rt i<\sKc4. 
I»l 2353 an 3318 
PI I «3; ssss 
•il 
|sl a^as ssM 
h mn gfRg 
g>s 
m 
* H 0 4 t H n  m v \ m e 4  
I 3335 55a« 
I 
t»ei W h fca 
I I !S 
m 
f«m® ai 
Aaalysis' ©f f&%mm ®f 6iiS»Si 
iaH^ f«ii .SialiAc^ti Mi fp» 3.00 1P@eaii @f Qslm 
B-mrm K<» atpttres 
SlQdhB%S<y4 ilflwi In fVttI' Jw 
ia43y p®«a/ioo 
Db« gala 
3 ®.03i4 0.3f» 717 
• f ©•«f0 0,2#7 513 
9S!9&i ' IS 0»013L4 O.C^56 m 
f®ta 33 
nz 
f»m.% 2$ 
Ixprlffltat 59S« Siwlfc faetofCs) for lats 
CaiditiiM im f©%ftl galas . f #«a mr ICO g Eiii. gala 
' igmm) Ci ITM 1) 
m 123 m m 154 414 3^ 445 378 339 
% mM iji m%m % mi m 10,5 m 4^ 419 557 464 471 
SjQ^ mM iM mt«r m %m im ft 1^ 3# m 440 m 445 
w»M lit water m im im Sf 411 459 43? 480 493 
mM im m m 103 la© m 44B 386 450 a7 
^ sdM M itM 116 122 m m Hi 439 m m 412 413 
Sa Jf9@A 131 m m- m 101 434 445 446 4?4 472 
ZG$ a^M Sa f«ei 115 lit m m I3i m 429 482 391 405 
la, :f0@i. 133 m m lot 10? m 422 4m 431 458 
^ ^y^M.na»t4< # 
fa«l©y 151 %m 112 142 HI 348 3» 396 344 377' 
Ill 
fafel# 26 
&jp«pl»e®fe^ §^. of faxdaawr of fetid Gains 
Wmd pey 100 §:pa«B &f Fmi 
S®m«« 
0f 
irsuptittiaa 
latal w mMmtii^ tmtm 
i'lmt Mid 
M^d im w&%m ws mM In feM 
I<eimls mi mM 
l«v®ls ©f aoM X mt»r fs f®®i 
in mt«f 3 
Iilseas' 1 
etMe ui^oamt 1 
M^Wl JLs fwai 
Iilsssi* ®®ip®wa"fe 1 
Qaairatie ©Mpeaeafe 1 
(kliie timpmm^ i 
Total 
gfiRiari^ 
©f fetal f«ed peep 100 
gA'luf g», gain 
4 m isn 
9 mA* 5 w 
1 221 I960 
1 3440 
1 mi» 2ms 
I U6 m 
3 3419» 
mm* 
22 
m9 
49 
303 
iB4 
2490 
M m 952 
\igaifiMmt at f » 0#05 
m §it m m€ fit m mt %t €£t %mmm$ *0*s*z 
m m OIC m Me m CSI tm iftf m •@R|nESaSa[ 
m mn CSC Bz tm mt let m m 01 
mi gCC C2C n€ m m m m m MEgtWSA ^ 
m »€ 22C mz m $u $u m nmtu m 
m 90C m see m. m CSI m €Zl Cft mmtu mt 
m€ $zi tu zm tZi $m m m fm iff nrnmj^ % 
%c 0€ lie m m Ult m wt tit tit gt wm mt 
m€ m mz m ggf mt nt m 6n &T fSrCME 9%9t^XSQSi #IT 
m tzi m€ m m mt m nt Z€t 01 $l pf« ^ 
m m€ mz l&Z mz m m. m t^ t mt •«|f ^®i 
f® •0MWi *9m g 
6gC U€ m goc me m m. mt m eufimtst 
fsawjS^ fsEBiSS) Tttma 
' H f m  
mm twf .tf^ 
n»i m i^«© |ii|jf%a»Fpifl. *^0$ 
It mm 
tu 
115 
f&hU 28 
Inalgrsli ©f faiiiia®# of f©t«l Qmim 
F@rf p»r 100 erims @f F«@i 
Swe# D®gf«e8 ,,„ 
df of f@lal fm& F<r 100 
wriatiffli gains piS. gaiii 
4 212 143i 
Batims n 12? 1^53 
. -  i m l a < H > « - M B  mm@JL w 1 130 372 
&Miiil w I.S.G, lfej?a«ftt 1 22 44090 
A » A M  M h  M i l  • M  i m r a  r a  ^  t f i t  A!lf«Sffly63jat w ffl®ia8 1 242 2014 
I«»TO1 ef aoMf 2 122 454 
e«ple8 w fil-
trat® • ssymMm 1 25© 237 
mtrat® vs 
1 B 347 
&l»rjbMaial ew®r ^ 193 569 
Tetal 59 
.116 
1 I « ^ s i s I ^  s 2 ^ s isi sag t s § ^  § t ^ ^  s s s s s 
« S SSI I s s I s s g 
« « 885 ^ « S 8 a ^1 
IM . r < - H « o i  d  W  H  W  oi W W  
^ «»!3 R S fj ^ ^ ! 
j p i  r t r t W H  W r 4 € « ^  l * N W < * \ « * \  
I |« ^ 1SS« R * ^ 18 3® 
'•'CM racMwH wrtW w HoiM 
^ K )|:fS. 8 5 8. ® » :J § 
C4 Ol rimu Hi 01 CM CM CM CM H 
^ 8. SS8, « ^ 3 S. $ n ^ 
r 4  O O r * « » ^  © f ^ O  r t O < H t - l  
I n 5 « fe n  ^  ^  ^ s 
:g_ f-« O O H O H O f-< H H r4 r4 
^ 8 ^^^, ? fi 8. SPSS 
H i-^ rtrtO (HOH rt. O'Ort 
s a  ^ s. j; a a a ® 
. H  r « 0 * - l 0  O f - 4 0  H r t r * 0  
$i ill ill I 
!| 0 III pii piiti ? 
Ill I «§s § 
g 
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f am« 3© 
ExfeiHtaiidt @f fifflaaee of datlf QaJs^f 
D*i2j f«i Iatak«i, mA f®@i per 11® P«iaii of Qata 
©f 
mviMtim 
.,.. Wm„$m,mm 
@f Daily fm&/m 
twmim f®@d Ibi. gain 
liplieatl^i 3 Q,om 0.120f 1708 
lati» 11 o,m&J 0.3SI2 S15 
Basal TS 1 0.1953» 1.0224* 
aiial w feiwwl 1 0,0288 0.1176 190 
re aoUs I 0.0541 3.64a 5S 
l«^li ef atMg 2 0,0001 QM'n 463 
MoM tf^wtwftulf 2 0.1125 0.4099 707 
G'«^l®t® vi filtrat# 
• ^®ljta» I 0.0465 0.2244 
nitrate m I 0,1785 0.5954 
Itovitis X wld trea'tewAB 4 0.1551* 0.5105 1540 
Ixpertmrntal mrm U 0,515 0.16^3 952 
fetal 0 
*Sigiiifieaat at F •-©.0§ 
